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Chinese Blast Furnace Iron Conversion 


Smelting of Native White Iron into Foundry Pig Iron Is Not 
Simply a Melting Process, but Involves Metallurgical Conversion. 
Part of Combined Carbon Changed into Graphitic Form. 


By C. T. HUANG. 
Blast Furnace Engineer, Hangyang, China. 


Owing to the European war theite is great short- 


age of pig iron in the Far East, due to the American 
embargo on pig iron exports. The supply of pig iron 
from China and Japan is not enough to meet the 
demand, so the price of iron has jumped up from 30 
taels to 170 taels per ton. eae to the present 
rate of exchange 1 tael equals $1.29 gold.) There are 
about 150 native iron blast furnaces in China capable 
of producing two to six tons of pig iron per furnace 
per day using cold blast, and it is certain that these 
furnaces cannot produce suitable iron for foundry use, 
as the sulphur content of the iron is sometimes as 
high as .125 per cent, and silicon as low as .30 per 
cent, but sometimes they can produce good basic iron, 
because most of them use charcoal as fuel. The only 
modern iron and steel works owned by Chinese in 
China is the Hanyang Iron and Steel Works, and of 
course there are still some others of the modern type 
in China and in Japan but, the total production of 
them is not enough for the demand of the Eastern 
market. Dr. Z. T. K. Woo, of Hanyang, suggested 
the remelting of all the iron plates used for pavement 
in the works, for the purpose of changing them into 
good form so that they can be sold at high price. We 
had successfully remelted 1,0CO or 2,000 tons of plates 
in our blast furnaces at the beginning of the year, and 
procured a good profit through the increased produc- 
tion. As the demand of pig iron is so great and the 
price is so high (about 170 taels per ton at the time 
I am writing) our superintendent has proposed the 
purchase of all the native white iron at low price to be 
remelted, and converted into good grade iron in our 
furnaces, and asks the writer to make a trial of the 
native iron, i.e. to convert them into good iron in our 
blast furnaces. Our works coniprise four blast fur- 
naces, two small ones and two large ones, the smaller 
ones rated at 100 tons each per day, and the large 
ones at 250 tons each per day, but owing to shortage 
of transportation of coke on account of the war, one of 
the large furnaces 1s shut down and is being repaired. 
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The smelting of the native white iron into foun- 
dry pig, according to my idea, is not simply a melting 
process as is the case of remelting of our foundry 
scrap or iron plate of good quality, but involves a 
process of metallurgical conversion, changing part of 
the combined carbon into graphitic form, the removal 
of sulphur down to the permissib’e Hmit and the im- 
pregnation of silicon up to about 2 per cent. It re- 
quires heat to melt iron and much more heat to con- 
vert the white iron into foundry. The hearth heat in 
the blast furnace is only sufficient for its own work, 
therefore it is necessary either to hghten the burden 
or to increase the coke consumption for the smelting 
of the native white iron. The amount of heat is 
equivalent to one ton coke to four tons iron. After 
trying I found that our three furnaces which are now 
running, could take up only 40 tons of native iron 
equivalent to 10 per cent of the daily output, without 
interfering with the normal working of the furnaces. 
This 1s governed by the relation of iron to the slag 
volume. It is through the medium of slag that the 
su:phur is partly if not all, eliminated, silicon is im- 
pregnated and carbon is changed into the graphitic 
form. It may be possible for the furnace to smelt a 
higher tonnage than 10 per cent of its own capacity by 
adding slag and coke to the charge, but we must not 
forget the fact that the slag and coke occupy space. 
sacrificing the furnace capacity. There is another 
point which puts a limt upon the smelting of the 
native white iron more than 10 per cent of the furnace 
capacity. Uniformity in the distribution and descent 
of the stock is of prime importance in smooth work- 
ing and good running of blast furnaces. We note 
that scrap iron charged together with ore, limestone 
and coke into the furnace descends much faster, caus- 
ing chilled hearth and the production of off-grade iron. 
This is because of the higher specific gravity of iron 
compared with other constituents of the charge, and 
the action of differential sinking and separation 


resembles closely that of a pneumatic jig used in 
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ore dressing. This jigging action was observed and 
proved to have taken place in the blowing out of one 
of our furnaces, as we had charged, on blowing the 
furnace out, 80 tons of limestone on the top of the 
charge, and on raking the material out, we found 
that the limestone came down to the hearth quicker, 
leaving a large blank of coke on the top showing very 
clearly a distinct and separate layer of coke and lime- 
stone. This goes to support my theory that we can- 
not charge too much white iron into the furnace at a 
time simply because of the difference in specific 
gravity, if so, there will always be a chilled hearth. 
Recently we experimented in adding more scrap pig 
than the amount permitted into one of our furnaces 
and at the same time lightening the burden, the result 
was always the chilling of the hearth and the produc- 
tion of bad iron, which requires remelting and con- 
version in the furnace again. To raise the hearth heat. 
the furnace with a light burden has to be run with a 
decreased supply of blast which imparts a higher heat 
to the slag, giving rise to hanging and other conse- 
quent irregularities. Therefore from the above con- 
sideration it is rather risky to smelt more than 10 
per cent of the furnace capacity. The cost of smelt- 
ing white iron into foundry is as follows: 

Taels 3.211 coke (1 ton of coke to 4 tons of iron) 

Taels 0.055 coal 

Taels 0.728 labor 

Taels 0.603 materials 

Taels 2.164 general expenses 

Taels 1.000 duty 

Taels 7.761 total cost per ton. 
The above cost is only approximate, but we believe 
that the figure is fairly accurate for making estimates. 
It will be seen that the transportation and marketing 
charges are not included in the list of items here. 
There is another point which is very important, to 
which I wish to call attention, that is, the displace- 
ment of ore charge, by the native white iron, decreas- 
ing the furnace capacity for smelting our ore which 
percentage of Fe is about 60 per cent. For every 250 
kg. of white iron entering into the furnace per charge. 
we have to lighten the ore burden by 100 kg (ore) 
equivalent to’60 kg Fe. The average number of 
charges in our three furnaces per day is 160 which 
means that the capacity of the furnaces for smelting 
ore is reduced by 9,6 metric tons of iron as against 
40 metric tons of white iron smelted in place of the 
ore. 


The relative profit and minimum selling price for 
smelting the white iron is of prime value from a com- 
mercial standpoint because the cost of producing one 
tone of iron from the ore 1s much lower than that 
from the native iron, and consequently the profit made 
from smelting the ore is proportionately greater. 
Whether it is judicious to purchase native white iron 
and then convert it into foundry pig in the blast fur- 
naces, hinges upon the additional profit which could 
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be gained from this transaction without lowering the 
profit which could be gained from the smelting of the 
ore (on account of the displacement of the furnace 
capacity). The problem due to the difference of the 
first cost prices, is then resolved upon the condition 
that the profit made from smelting 40 tons native iron 
per day should be greater than that lost through dis- 
placement of furnace capacity of 9.6 tons of iron from 
ore smelting. To solve this problem it is necessary 
to determine the minimum selling price of the iron at 
which no profit can be made and this is really the 
keynote of the whole solution. 


Let K = minimum selling price at which the profit 
made from smelting native iron is balanced by the 
loss of furnace capacity for ore smelting. 


x = Cost price of native iron Ex-Hanyang fur- 
nace. 
A = Smelting cost per ton of native iron at Han- 


yang furnace. 
40 = tons of native iron that could be smelted per 
day. 

_ 9.6 tons of iron from ore is smelted but lost by 
displacement through the smelting of 40 tons of native 
iron. 

[K — (A + x)] 40 — 9.6 (K — 20) = 0 (no profit) 
as long as the smelting price is above the value of K 
the deal in native iron will be profitable. 

The price of native iron is variable from 50 taels to 


Y5 tacls per ton. Supposing we assume cost price of 


native iron per ton = 50 taels then 
x = Taels 50 price per ton ex-Hanyang furnace 
\ = Taels 7.8 cost of smelting per ton of white 
iron 
K = minimum selling price 


[K — (7.8 + 50)] 40 — 9.6 (K — 20) = 0 
40K — 312 — 2000 — 96 K + 192 =0 


30.4K = 2120 
2120 

K = — = 69.77 taels 
30.4 


The price of foundry iron is 170 taels per ton, there- 
fore by smelting one ton native iron we can get a 
profit of 100.23 taels. There are about 500,000 
tons of native iron in China, if we can convert them 
into good foundry pig, then we will make a profit of 
about 50,000,000 taels. The question now lies how 
many tons of white iron can we convert in a day into 
foundry pig so as to make the profit quickly. From 
the above, we note that one furnace can handle onlv 
10 per cent of its own capacity which puts a limit 
upon the “quick profit.” I have been thinking of 
smelting the white iron in a separate furnace mixing 
with proper proportion of slag and coke and a little 
manganese ore. The native pig has to be broken to 
proper size before being charged into the furnace. 
By doing so we can avoid the separation of native 
iron from other constituents due to jigging action, to 
a certain extent. The original size of the native pig 
is in the form of a brick 10 X 8 X linch. By using 
this method I believe a 100-ton furnace can handle 
300 to 400 tons of white iron a day easily using hot 
blast. 
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The Blast Furnace as a Gas Producer 


German Blast Furnace Practice Which Aimed by Increasing 
Coke Consumption to Produce More Gas With Same Quality of 
Iron Shows Enhanced Calorific Value of Gas on Balance Sheet. 


Herr Friedrich Siemens, of Berlin, contributes an 
interesting article to a recent issue of Stahl und Eisen, 
on the use of gas in and about iron and steel works, the 
following translation and abstract of which appeared in 
the December 6, issue of the Jron and Coal Trades Review. 
The writer introduces the subject by remarking that 
using gas on a larger scale in iron and steel works is a 
somewhat complex problem. Let us assume, he states, 
that a works requires something like 44,000,000 cubic 
feet of clean producer gas, of 1,200 calories, in 24 hours, 
and that the efficiency of the producer is 65 per cent. 
In that case some 425 metric tons of coal would have to 
be gasified in a day, requiring about 30 producers of the 
usual size, with revolving grates, and housed in a building 
about 500 feet long, with all the accessories, pipe lines, 
by-product recovery plant, etc., an undertaking entailing 
a large outlay, which only bolder spirits would care to 
tackle. The aim of the article is to show how, in imany 
cases, the problem could be solved with a comparatively 
small outlay to pay for a few alterations in, and addi- 
tions to, the existing plant making better use of the 
coke ovens, and of the blast furnaces to produce more 
gas. Modern coke ovens already work with by-proluct 
recovery plants, but they do not, perhaps, perform the 
work so well as do some of the more modern gas pro- 
ducer plants. It should be remembered also that the coals 
used for making blast furnace coke are the richest in the 
yield of by-products. Our aim, hence, should be to in- 
crease the coke output, which can easily be done in most 
cokeries. With blast furnaces, on the other hand, the 
case 18 different. They have originally been built for the 
greatest possible output, with the minimum amount of 
coke consumption. One of the chief cares of nearly 
every Ironmaster is to keep down his coke bill. It will 
be difficult to induce him to drop this idea and to try 
to burn as much coke as possible in his furnace; in fact 
to turn his blast furnace into a gas producer. His ob- 
jection that by altering the working temperature of the 
furnace, the quality of his pig iron would be spoiled does 
not hold water, as by suitably reducing the temperature 
of his blast he could work the furnace at the same 
temperature as before. 


As an example, the author mentions his experience 
with a set of four blast furnaces, each of which when 
working with 100 per cent of coke and at a temperature 
of 700 degrees C. produced 350 tons of iron in 24 hours. 
The total consumption was therefore 1,400 tons of coke 
and the output 1,400 tons of pig iron. By changing their 
working in accordance with the suggestion broadly out- 
lined above, 1. e., by lowering the blast temperature to 
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500 degrees C., these same four furnaces actually pro- 
duced 1,500 tons of pig iron of exactly the same quality 
as before in 24 hours, but consumed 1,650 tons of coke. 
Thus 100 tons more iron and more gas were produced. 
with 250 metric tons more coke. Now, if 1 pound of 
coke produces about 6.4 cubic feet of gas, some 
3,528,000 more cubic feet of gas have been produced. 
in the blast furnaces, and of a higher caloric value to 
boot, the author calculating the gain at about 1,500.- 
000,000 calories, assuming an increase of 100 calories 
per cubic meter. This, he says, is a surprising result. 
considering that the calorific value of the extra coke 
used was only 1,750,000,000 calories, or only 250.000.- 
000 calories more. The results, however, bear out his 
theory. | 

The author then works out a balance-sheet for the 
case under review under the new conditions. The 
extra input is 520,000,000 calories, the output 545,- 
000,000 calories in round figures, proving that the 
temperature within the blast-furnace must have re- 
mained the same under the new fast as under the old 
“slow” working. Of the extra output of 1,750,000,000 
calories due to the additional coke. 1,230,000,000 re- 
mained in the gas, but the increased calorific value of 
the gas was 1,500,000,000 calories. The difference of 
270,000,000 an increase of 5.7 per cent, was therefore 
derived from the enhanced calorific value of the gas 
due to the more intensive working of the furnace. The 
result thus obtained, moreover, does not by far repre- 
sent the whole of the potential progress in the in- 
dicated direction, and one may look forward to fur- 
ther developments. 


It goes without saying—continues our author— 
that the extra gas has been produced in a cheap way. 
In the case under consideration, assuming a price of 
18 shillings 6 pence per metric ton of coke or 231 
pounds 5 shillings for the 250 tons, the cost of pro- 
duction works out at 0.27 pfennig per cubic m. (or 
less than a penny per 1,000 cubic feet.). The extra 
quantity of pig-iron produced was a great gain, inso- 
far as its cost was practically covered by the costs 
of the additional ore and limestone, plus a small in- 
crease, say, of 7 per cent in the general charges, such 
as labor, etc. In the case of new works it would be 
possible to build the blast furnaces with higher stacks. 
to provide more powerful blowing engines, additional 
cleaning plant, etc., but the extra cost would not 
represent more than a fraction of the cost of a gen- 
erator plant of the size outlined in the introduction of 
this article. 
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General view of Youngstown Sheet & Tube Co.’s plate mill, showing turnovers at left and center. 


Novel Plate Turnover for Tandem Mill 


Any Plate Within Limits of: Mill Capacity Can Be Lifted from 
Inspection Table, Turned Over and Returned to the Table, in 
Same Space Originally Occupied With One Set of Cradles. 


' The new Youngstown sheet and tube plate mill is 
one of the most up-to-date of its kind and chief among 
its many distinctive fdatures may be counted the 
plate turnovers which were designed and patented by 
William Forsstrom, chief engineer, of this con- 
cern. This installation is the first of its kind and ex- 
perience has proved it to be capable of satisfactorily 
executing the duties for which it was designed. With 
this machine any plate within the limits of the mill 
capacity can be lifted from the inspection table, turned 
over and returned to the table in the same space that 
it originally occupied, all of this being accomplished 
in one operation and with one set of cradles. This 
contrasts very favorably with the old type of turn- 
over which utilized one set of arms to lift the piece 
and a second set to lower it to the table in an over- 
turned position and a transfer to bring the plate back 
to its original position, making three distinct mechan- 
isms. 


Great care was also taken to insure the accessi- 
bility of all parts, which is an important factor in 
operating and repairing efficiency. All parts of the 
turnover are above the table girders eliminating the 
necessity of dismantling the table regardless of the 
extent of the repair work being done. 


The mechanism can best be described as a series 
of five turning cradles or forks, located between 
the table rollers and mounted on rack beams which 
are actuated by pinions mounted on a common driv- 
ing shaft. This shaft is driven through a gear drive 
by a 40 hp. motor. 
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The forks are “V” shaped and are pivoted at the 
closed end which constitutes the bottom of the fork. 
At the open end or top of the fork each arm is con- 
nected by flexible links to stationary pins in such 
manner that when the fork is in an upright position 
in the center of the table, the links on both sides are 
taut. 

The position of the turnover while receiving a 
plate is as follows. The pivot bearings on the racks 
to be at the extreme point of travel on one side of 
the table. Forks in a horizontal position, parallel 
with the rack beams, with the bottom arm below the 
top of the table roller. Flexible links of upper arm 
to be taut. Flexible link of bottom arm to be loose. 
In this position there are no obstructions to the free 
passage of plates down the table and they may, if 
desired, be passed through the turnover without being 
turned. In case the plate requires inspection on both 
sides the turning operation is accomplished by mov- 
ing the rack beams, on which the pivot bearings are 
mounted, in a horizontal direction across the table. 
This moves the bottom of the forks in a horizontal 
line while the upper ends, limited by the flexible 
links are caused to describe an arc, bringing the forks 
from a horizontal position at the beginning of the 
stroke, to.a vertical one in the center and thence to 
a horizontal position, directly opposite to the original 
one, at the end. This constitutes one turning opera- 
tion and is performed by one forward or backward 
stroke of the rack beam, and leaves the turnover set 
to receive a new plate when the operation is reversed 
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to accomplish the same result. The controlling equip- 
ment for the turnover motor includes, in addition to 
the master controller, a geared cut-out by means of 
which the motor is slowed down at a predetermined 
point near the end of each stroke by means of a 
shunted armature. This causes the forks which are 
descending to approach the table with a continually 
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decreasing speed and finally come to rest without the ~ 


shock which the momentum of the descending plate 
and cradles would ordinarily produce. 

The general arrangement and plan of this mill was 
described in the July, 1918, issue of THE BLAsT FURNACE 
AND STEEL PLANT. 

The total floor space occupied by the plate mill 
buildings are approximately 210,000 square feet. The 
buildings are as follows: 


. 
: 
: 
é 
i 
' 
, 
= 
«~ 


at 


129 


The conveyor building is 80 feet wide by 250 feet 
long, and is in line with the mill and furnace building. 
It houses the conveying machinery, straighteners, 
turnovers, rotary shear and end-cut shear, and is 
equipped with a 10-ton single hook crane. 


The warehouse is 93 feet wide by 320 feet long and 
is placed at the end of, and at right angles to, the con- 
veyor building. It houses the trimming shears, circle 
shear, castor floor and shipping tracks, and is equipped 
with two 10-ton cranes with magnet drum. 


The buildings are of steel construction and were 
furnished and erected by the Blaw-Knox Company, of 
Pittsburgh, Pa., much study being spent on the light- 
ing and ventilation. 

All of the buildings except the slab yard are built 
with the Pond type inverted monitor roof and equipped 


Plate turnover at Youngstown Sheet and Tube Company, plate m‘ll. This device has replaced the usual arrangement of 
three mechanisms for doing the same work. 


Mill and furnace building 80 feet wide by 300 feet 
long, which houses both mills and the continuous heating 
furnaces, and is equipped with a 40-ton crane with 15- 
ton auxiliary hoist and standard gage track for unloading 
materials. 

The slab yard is 80 feet wide and 340 feet long 
and is equipped with two 10-ton single hook cranes 
with magnet drum and standard and narrow gage 
tracks for handling slabs. This building is built par- 
allel with the mill buildings. 


The motor room is 80 feet wide by 160 feet long, 
with brick walls, and is built parallel with the mill 
buildings. It houses the two 2,000-hp motors which 
drive the mills and all control equipment for them, 
and is equipped with a 20-ton single hook crane and 
standard gage track. 
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with Lupton top-hung sash and operates in the moni- 
tor, and with United Steel sash, furnished by the 
Trussed Concrete Steel Company for the side walls. 
The side wall sash consists of two runs of continuous 
sliding sash, each 5 feet high around all buildings, 
except the motor room, which building, having brick 
wall, is provided with ample pivoted ventilating sash. 

The 40-ton crane in the mill building, and the 20- 
ton crane in the motor room, are of massive construc- 
tion and were furnished by the Cleveland Crane & 
Engineering Company. The 10-ton cranes in the rest 
of the buildings are extremely high speed and are well 
adapted to the service which they perform. These 
cranes were furnished by the V. R. Browning Com- 


pany. 
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Metallurgical Work of Bureau of Standards 


A Review of the Research Work Concerning Welding, Tin 
Conservation, Bearing Metals, Protective Metallic Coatings, Sand 
Investigations, Etc., Conducted by the Bureau of Standards. 


By G. K. BURGESS. 
PART I. 


The metallurgical work of the Bureau of Standards 
is carried out in laboratories of the Washington site, 
although there is some of the heavier engineering 
work in metals executed in the Pittsburgh laborato- 
ries. The scope of the work is limited mainly to prob- 
lems in what has come to be called in recent years 
“physical metallurgy” in distinction to what we may 
call “chemical metallurgy” which was the only metal- 
lurgy of a few years ago. With this latter phase. 
including reduction of metals from ores and the 
processes concerned with the refining of metals, the 
governmental department charged with this field is 
the Bureau of Mines. The Bureau of Standards and 
the Bureau of Mines have always been in friendly 
relations regarding the delimitation of their fields in 
metallurgy and often work in cooperation on problems 
which are to be treated both from the chemical and 


In this article and another one next month 
Dr. Burgess explains the functions of the 
Bureau of Standards, describes the equip- 
ment under its direction and reviews some of 
the metallurgical investigations conducted 
during the past year. A most valuable service 
to the industries of this country is being 
rendered by this institution, and the size and 
diversity of the investigations conducted bear 
testimony to this statement. In this article 
the equipment and field of the Bureau is de- 
scribed. The review of the investigations will 
appear next month. 


physical standpoints. “The Bureau of Standards is 
mainly concerned with the question of manufactured 
products and the determination of constants of metal- 
lurgical interest, and insofar as necessary the produc- 
tion of such materials on which experimental work 
of the determination of these constants is to be made. 
A very considerable amount of work also is done on 
the question of the drawing up of specifications for 
metals and articles of metal manufacture, in particular, 
for the government, or in cooperation with committees 
of the national societies interested. The work on 
metals at the Bureau of Standards is not confined to 
the Division of Metallurgy, but for convenience where 
the apparatus exists in another department for the 
determination of constants, as, for example, electrical, 
magnetic, thermal, linear expansion, etc., use is freely 
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made of all facilities of the bureau in focussing the 
productive endeavors on the solution of any problem 
which may comprise many aspects of the subject. 
There is, for example, a division of structural ma- 
terials, to which is entrusted the determination of 
many of the socalled physical constants of metals, 
including strength, ductility and hardness. The 
Metallurgical Division proper is divided into five sec- 
tions: (1) the microscopic examination of metals, (2) 
heat treatment and thermal analysis, (3) physical and 
miscellaneous properties of metals, (4) foundry, (5) 
metallurgical preparations. The technical staff con- 
sists of 32 persons distributed among these various 
sections. 

’ The work in metallurgy is housed in two floors of a 
building 74 ft. wide by 184 ft. long. This building was 
provided out of the President’s emergency fund. 
Previously the Metallurgical Division had been housed 
in very inadequate quarters. The expanding into the 
larger building has enabled the bureau to meet in a 
very much better degree than it would have been other- 
wise possible the demands of the military departments 
during the war. The section of metallurgical prepara- 
tions has quarters in the Chemical Building. 

The general scheme of the organization of the 
metallurgical laboratory is as follows: (See sketches on 
opposite page. ) 

The plan laid down is, to be able to make any metal 
or alloy, give it any desired thermal and mechanical 
treatments, and carry out any required test or investi- 
gation of its properties. The manufacturing scale 
adopted, up to quarter ton units, appears sufficient to 
warrant reaching “practical” conclusions. 

The basement of the Northwest Laboratory con- 
tains the manufacturing units, comprising foundry. 
heat treating and mechanical plants, which last in- 
cludes motor-driven rolling mill with 4:1 speed control, 
150-ton steam hydraulic power press and shearing 
attachment, driven by 150 hp air compressor, a motor 
driven 10-ton chain drawbench with attachment for 
drawing tubes, and shop, with a 10-ton crane over all. 
The foundry includes both gas and oil fired crucible 
furnaces, two of 200 and one of 50 pounds capacity, 
core ovens, moulding equipment, casting pits, etc.; a 
150 kva arc electric melting furnace of 600 pounds 
capacity 1s being installed, and it is hoped to be able 
to install a 1 or 2-ton open hearth furnace. There is a 
laboratory attached to the foundry for research work 
on sands. 
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The heat treating plant comprises one semi- 
muffle oil-fired furnace 7 ft. X 2 ft. X 1% ft.; with 
quenching tanks of oil and water, 12 ft. x 3 {ft., pro- 
vided with circulation pumps; salt and metal bathe; 
case hardening furnace; several gas and _ electric 
muffle furnaces of various sizes; five electric resist- 
ance tube furnaces; two electric melting furnaces for 
high temperatures; and there are being installed two 
large 50 kva electric annealing furnaces to serve the 
rolling mill; one of these 14 ft. long is designed for 
rods and tubes, and the other for ingots. Additional 
furnace equipment for special researches includes two 
high temperature vacuum furnaces with pumps, rheo- 
stats and other accessories and a number of small fur- 
nace units. 


For thermal analysis there is an Einthoven galvana- 
meter outfit, which will be used in various experiments 
on the properties of rapidly cooled alloys. This sec- 
tion also possesses three complete sets of thermal 
analysis outfits and has recently designed and put into 


operation a new type of furnace determining transition 


points in alloys. New apparatus for determining 
electrical resistance of alloys has been installed and 
considerable auxiliary apparatus and supplies pur- 
chased, including porcelain, platinum, quartz, thermo- 
couples, galvanometers, resistances, tools, etc. 


Among the miscellaneous equipment an optical 
pyrometer including a micropyrometric outfit, ap- 
paratus for determining hardness with Brinell and 
scleroscope, also new microhardness instruments are 
being designed; a 10,000-pound testing machine; a 30 
ft. Ib. impact machine. (The heavy mechanical tests 
are made by the structural materials section). 


There is one room fitted up for physico-chemical 
research, electro-chemical analysis, and equipment 
for examination of fusible plugs. In addition to the 
general shop facilities of the bureau there is attached 
to the metallurgical division a small shop containing 
saw, grinder, miller, drill press and lathes. The 
electrical equipment for so much special apparatus is 
necessarily quite extensive and embraces several 
power lines with ac and dc and a flexible set of trans- 
formers, rheostats, potentiometers and other instru- 
ments, etc. 


The metallographic facilities include adequate ap- 
paratus for cutting up, grinding, polishing, etching 
and photographing metals. The laboratory possesses 
three metallographic outfits, a Zeiss, Leitz and latest 
Bausch and Lomb model, and a varied assortment of 
accessories. 

In the laboratory of chemical metallurgy are large 
electric vacuum furnaces and auxiliaries for preparing 
pure metals; an outfit for electro-deposition of iron, 
etc.; furnaces and other equipment for preparing pure 
magnesia crucibles; apparatus for determination of 
gases in steel, several for rapid determination of car- 
bon by composition and electrolytic method; furnace 
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for preparation of pure aluminum; in addition to the 
usual chemical equipment. 

During the period of the war the work of the 
metallurgical division, as well as of the rest of the 
bureau, has been mainly ortented about the specific 
requests of the various military departments for 
advice and experimental studies on the various urgent 
problems that have.come before them, or, in other 
words, the metallurgical division, has been a consult- 
ing experimental laboratory to the military depart- 
ments and has largely suppressed its own initiative 
during that period, and in consequence, of course, 


many of the problems which were under way at the 


outbreak of the war have been held in abeyance, 
although contact has by no means been lost with the 
many industrial interests which in normal times make 
very considerable use of the bureau. Without going 
into great detail on any of the actual problems which 
have been studied during the period of the war, men- 
tion may be made of several of the lines which have 
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been followed intensively. Light aluminum alloys; 
failure of brass; corrosion of non-ferrous metals; and 
aluminum and cadmium solders have been given 
especial attention. 


Arc Welding. 

In cooperation with the electric welding commit- 
tee of the Emergency Fleet Corporation, an extensive 
program of investigation and tests of arc welds of 
ship plate has been undertaken. Besides usual 
metallographic tests, a special study will be made 
of the causes of brittleness in such welds and of the 
means for producing sound welds. This work is just 
beginning to get under way, and materials and welded 
specimens are being furnished by manufacturers, 


132 i 


The Blast burnace™ Steel Plant 


March, 1919 


Improvement Madein Gas Reversing Valve 


Wellman-Seaver-Morgan Company Develops Valve Similar in 
Principle to Forter Valve With Operating Mechanism Outside of 
Casing—Rapid Reversibility by Balanced Hood and Counterweight. 


In the operation of any gas fired furnace, it is 
highly desirable that the valve controlling the direc- 
tion of the flow of gas shall operate rapidly and easily. 
These factors have been kept in mind in designing 
the new W-S-M Gas Reversing Valve which has just 
been placed upon the market by the Weiman-Seaver- 
Morgan Company of Cleveland, O. That the condi- 
tions have been ideally met is evidenced by the fact 
that a 36-inch hand operated valve can be reversed in 
from 3 to 7% seconds with a pressure of not over 25 
pounds. This is accomplished by a perfectly balanced 
hood and counterweights. 

An equally important feature is that, in this new 
design, the operating mechanism is outside of the 
casing where it is easily accessible and always cool. 
This new valve is similar in principle to the well 


Phantom view of gas reversing valve. 


known Forter valve and is interchangeable as to ports 
and clearances. The general design and construction 
of the W-S-M valve are clearly shown in the phantom 
view. It will be seen to consist of an outer casing, a 
base with three ports, a hood to connect two ports, 
and the operating mechanism. 


The center port is connected to the chimney. 
Waste gases from the furnace flow from whichever 
outside port the hood is covering to the chimney port. 
This leaves a clear passage for the fuel gas or the air 
entering the casing through the mushroom valve at 
the top to pass through the third port to the furnace 
regenerator. Reversal of the flow of gas or air is 
accomplished by moving the hood to a position over 
the center port and the one previously uncovered. 


The base of the valve is a cast iron rectangular 
pan with three walled circular openings or ports. The 
hood which covers the center and one end port is 
semi-elliptic in form and made of steel plates with 
angles at the bottom to support a firebrick lining. 
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The base pan holds a quantity of water so that 
when the hood is over the ports a water seal is formed 
to prevent the escape of gas. The base pan has a 
tapped hole at each end for a water pipe. There is a 
perforated strainer at the intake end and a dam plate 
at the other end to hold the water at such a level as 
to allow the hood to extend three inches into the 
water forming the seal. 

The outer casing is made of steel plate and lined 
with firebrick. It has cast iron door frames and door 
at each end through which the hood may be removed 
or inserted. Each door has a small peep hole with a 
swinging cover which enables inspection at any time. 
On the top of the casting is a cast iron neck which 
connects either with the fuel gas flue or the air intake, 
depending upon the purpose for which the valve is 
used. 

The hood is moved by a series of levers and coup- 
ling shafts which extend through the water under the 
casing and into sockets on the hood. The shafts move 
on chilled iron bearings. The operating mechanism is 
actuated by a hand lever as shown in phantom view. 


With all hand operated valves, a special stand 1s 
furnished as well as six sheaves with hangers, clamps 
and wire rope. The diagram shows the connec- 
tions for the operating mechanism. At each side 
of the valve is a counterweight attached to an arm 
and sector over which passes a chain connecting with 
the supports of the hood. The form of this sector ts 
such that the counterweights balance the weight of 
the hood at any position. The W-S-M valve has the 
following distinct advantages, the combination of 
which will be found in no other valve used for revers- 
ing the gases of melting or heating furnaces. The 
semi-elliptical form of the hood allows free flow of 
the gas, as there are no abrupt turns or constricted 
areas in the passage formed by the ports and hood. 
This feature is very important in obtaining maximum 
efficiency from the stack draft. All leakage or waste 
of gas is prevented by the water seal. Such a seal 
does away with all packing, tightening, and adjust- 
ing, the only attention required being the flow of a 
small quantity of water into the bed plate to replace 
the amount evaporated. 

Due to its compactness, the W-S-M requires com- 
paratively little floor space and adapts itself to various 
arrangements of flues from the regenerators to the 
stack. The weight of the hood is counterbalanced by 
the weights of the lever arm in such a way that the 
hood is in balance at any position. 
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Does Forging Increase Specific Density? 


Experiments Show That Little or No Change in Density Occurs 
During Forging on Steel Initially Free from Cavities—Ten 
Ingots of Basic Open Hearth Steel Used. 

By H. E. DOERR. 


The writer has been unable to find much informa- 
tion relative to tests made to determine the effect oi 
forging on the specific density of steel. The opinion, 
however, among men engaged in the business, seems 
to be that forging greatly compresses or consolidates 
the steel. While such is doubtless the case with 
spongy or porous steel, the following experiments in- 
dicate that there can be little or no change in the 
density with steel initially free from cavities. 

Ten ingots of basic open-hearth steel cast were 
used in the experiments. All the specimens were 0.53 
carbon with all other elements the same, the analysis 
being determined from drillings taken midway be- 
tween the center and outside of the upper end. The 
specimens were selected from over 1,000 ingots so 


the ingots and numbered. The 10 pairs of specimens 
were submitted to Louis E. Endsley, Professor of 
Railway Mechanical Engineering, University of Pitts- 
burgh; A. N. Talbot, Professor of Applied Mechanics, 
University of Illinois; L. Z. Slater, chief chemist, 
Scullin Steel Company, St. Louis, Mo. No informa- 
tion was furnished as to which specimens were forged 
or unforged and each laboratory used the same speci- 
mens, submitting the average of three independent 
determinations, a tabulation of which is shown in the 
accompanying table in which the laboratories are 
designated by the letters A, B, and C. While there is 
considerable difference in the individual determina- 
tions for a number of the specimens, the averages for 
both the forged and unforged specimens are very 


Effect of Forging on Specific Density of Steel. 


Density Determined 


by Laboratory 

Specimen | B C age 
NOj TD fOrged 4 isovesteedeuss 7.807 7.286 7.826 7.831 
No. l unforged .........., 7.732 7.8) 7.815 7.786 
No. 2 forged .............. 7.825 - 7.85 7.824 7.833 
No. 2 unforged ............ 7.7356 7.79 7.792 7.779 
No. 3 forged .............. 7.810 7.85 7.818 7.826 
No. 3 unforged ............ 7.779 7.79 7.781 7.783 
No. 4 forged .............. 7.837 7.84 7.875 7.851 
No. 4 unforged ............ 7.774 7.80 7.790 7.788 
No. § forged .............. 7.828 7.86 7.829 7.839 
No. 5 unforged ............ 7.802 783 7.2800 7.2811 
No. 6 forged .............. 7.830 = 7.85 7.846 7.842 
No. 6 unforged ............ 7.761 7.76 7814 7.778 


that the tests could be comparative for the work done 
in forging only, but no two of the ingots were cast 
in the same heat. Each ingot remained in the mold 
approximately 30 minutes, when it was removed and 
air-cooled. About 12 hours later, when the tempera- 
ture had been reduced to approximately that of the 
surrounding atmosphere, the head was discarded and 
the ingot heated in an oil furnace to approximately 
2,290 degrees F. (1,235 degrees C.) Approximately 
1 minute was required to forge under the steam ham- 
mer to 1% in. (31.75 mm.), rough diameter. All in- 
gots were allowed to air-cool after forging. Cylinders 
\y% in. (17.7 mm.) in diameter and \% in. high were 
then turned from the forged and unforged parts of 


Paper read before February meeting of A. I. M. E. 
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Density Determined 


by Laboratory 

Specimen A B C age 
No. 7 forged ............ . 7.808 7.84 7.840 7.829 
No. 7 unforged ....... .... 7.694 7.77 7.791 7.752 
No. 8 forged ......... 1... 4.828 7.85 7.263 7.847 
No. 8 unforged ....... .... 7759 7.79 7809 7.786. 
No. 9 forged ......... .... 7.818 7.84 7.854 7.837 
No. 9 unforged ............ 7.755 7.78 7.798. 7.778 | 
No. 10 forged ........ .... 7.820 7.85 7.873 7.848 
No. 10 unforged ........... 7807 867.86 — 7.835 7.834 


Average of forged-..._ -, 7821 7.849 7.845 7.838 


Average of unforged....... 7.762 7.798 7.803 7.788 
Increased density of 
forged, per cent..... ... 0.76 0.65 0.54 0.64 


close. The determinations of each laboratory indicate 
that the forged is the denser of each pair with the 
single exception of “B’s” determinations for No. 10. 
.Assuming that all cavities, however small, were com- 
pletely closed, the average results indicate that only 
0.64 per cent of the sectional area of the original ingot 
consisted of cavities. , 

The ratio of volume to superficial area is so great 
with an ingot of the size used that it is doubtful 
whether the ingot can properly solidify without the 
formation of microscopic cavities. Undoubtedly, 
with large ingots where the ratio pf volume to super- 
ficial area is smaller than with the ingots used, the 
percentage of increase in specific density of the forged 
specimens would be reduced to a negligible value, if 
not wholly eliminated. | 
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Heating Furnacesand Annealing Furnaces 


Discussion of “Furnace Constant”—Curves Show Values for the 
Rate of Heat Abstraction from the Exterior of the Furnace. 
Appendix Shows Method of Computing Values for Curves. 


By W. TRINKS. 
PART III. 


In the great majority of works using both heating 
furnaces and steam boilers there is a vast difference 
between the efficiency of the boilers and that of the 
heating furnaces. In the case of the boiler, efficien- 
cies vary from 60 to 85 per cent, while in the case of 
the heating furnace, efficiencies range between 5 per 
cent and 20 per cent, as a rule, although much higher 
efficiencies have been obtained in a few isolated cases. 
By efficiency is meant (referring to the heating fur- 
nace) the ratio of the heat imparted to the steel to the 
potential heat in the fuel used. In order to give the 
reader an estimate of relative quantities of fuel con- 
sumed at 10 per cent, 25 per cent and at 40 per cent 
efficiency of furnace, I have inserted Table I. 

; Table I. 
Quantity of fuel required to heat one ton (2.000 pounds) 


of steel from 100 degrees F to 1,400 degrees F, and from 
100 degrees F to 2,200 degrees F. 


Fuel Consumption per ton of steel 
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10 369 4.2800 9,150 33.4 
1,400 25 147 1,920 3,640 13.35 
40 92.5 1,200 2,290 8.34 
10 562 7,300 13,900 50.7 
2,200 25 225 2,920 5,560 20.3 
40 140 1,825 3,480 12.68 


*In the case of producer gas add 25 per cent to the coal 
consumption on account of losses in the gas producer. 

At first thought it might appear as if the owners of 
heating furnaces and boilers had concentrated all of 
their energy on making boilers efficient, and had 
shamefully neglected heating furnaces. But a more 
careful inquiry shows that they have merely followed 
the path of least resistance. In boilers the heat 
absorbing medium has a temperature of 350 degrees 
F, while in heating furnaces it has at times a tem- 
perature reaching 2,200 degrees F. And since the 
gases of combustion which heat the steel, must leave 
at a temperature higher than that of the steel being 
heated, these gases carry away with them almost all 
of the heat produced by combustion, giving up only 
a very small fraction of that heat to the steel. This 
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condition cannot be avoided, unless expensive fur- 
naces are installed in which the heat of the high tem- 
perature flue gases is utilized in some manner. As a 
rule, manufacturers shy at the great initial expense. 
In addition, experience has shown that the expensive 
high class furnaces must be properly operated, if the 
desired efficiency is to be obtained, and correct opera- 
tion necessitates the employing of well paid attend- 
ants. As previously stated, the path of least resist- 
ance 1s that of installing simple, low priced equip- 
ment, of employing low priced help, and of working 
the furnace at low efficiency. 


For the sake of a clear understanding of the move- 
ment of heat in a furnace, study Fig. 17. The flame 
travels from left to right. Travel of heat into the 
steel, see arrows (1) is desired. While heat travels 
in the direction (1), it also travels out through the 
furnace walls and the hearth, see arrows (2) and heat 
is lost in the flue gases, see arrow (3). During the 
process of heating an ingot or a billet, the relation 
between the quantities of heat (1), (2), and (3) 1s 
ever changing, so that it is difficult to get a clear view 
of the amount of fuel which must be burned for heat- 
ing the steel. To get that clear view of the situation, 
we make an assumption which is near enough to the 
truth to give substantially correct results. We as- 
sume that the whole furnace interior is maintained at 
the temperature to which the steel is to be heated. 
It will readily be seen that in reality the furnace tem- 
perature is depressed when cold steel is put in, but 
that the drop in temperature is not great. 


This simplification opens up the way to a compara- 
tively easy calculation. Heat loss through walls and 
hearth, see arrows (2), goes on all the time, and fuel 
must be burned continuously to make up for this loss. 


_ The quantity of fuel which must then be burned in 


unit time (usually per hour) to maintain a hot fur- 
nace 1s called the “furnace constant” by some furnace 
engineers. Evidently this quantity is made up of two 
factors. Since fuel must be burned under this as- 
sumption solely for the purpose of keeping the fur- 
nace hot, the “furnace constant,” or the no-load fuel 
consumption must be directly proportional to the heat 
loss (2) through the walls and hearth. For that 
reason, the heat loss just mentioned must be known 
before the no-load fuel consumption can be computed. 
Second, this later quantity depends upon that fraction 
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of the heat of combustion which is given up to the 
rurnace walls. If the temperature of the latter be low, 
a large fraction of the heat is given up. If the wall 
temperature be high, a large fraction of the heat of 
combustion “goes up the flue.” Furthermore, the 
correctness of the combustion process has a great 1n- 
fluence. If much excess air is used the stack loss 1s 
great because the heat is distributed through a larger 
mass of gases. If not enough air 1s used, unconsumed 
fuel will pass out through the stack and make a flame 
at its top. 

The two subdivisions of the problem of computing 
the “furnace constant” will now be taken up. Heat 
losses through the wall depend upon the size of the 
furnace, the furnace temperature, the thickness of the 
walls, the material of the walls, and upon heat ab- 
straction from the outside of the furnace. On account 
of the large number of variables, a truly scientific 
calculation of the heat loss through the walls is too 
complicated for practical purposes. For that reason, 
average values for the rate of heat abstraction from 
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the exterior of the furnace wall must be used. Fig- 
ures 18, 19 and 20 are offered as the nearest approach 
to a practical solution so far published. The curve 
of Figure 18 gives the heat loss in British thermal 
units per square feet and hour as a function of the 
external wall temperature on the basis of 60 degrees 
being the temperature of the surroundings. This 
heat loss has a value which is comparable to the heat 
loss of bare steam pipes; it must be higher than the 
figure given for steam pipes, because in the case of 
the latter we usually assume that the outer skin of 
the steam pipe has the temperature of the steam. 
whereas the skin temperature is lower than that of 
the steam. The curve shown in Figure 18 was used 
as a basis for computing the curves of Figures 19 and 
20. The former shows the temperature of the outer 
surface of the furnace wall for given wall thicknesses. 
as a function of inside wall temperature. The latter 
shows the heat losses for the same conditions. 
These curves are based on what data are now 
available. Further research may modify them to some 
extent, but the data offered will do away with so much 
blind guesswork that they may well be depended 
upon for practical use. The influence of a good in- 
sulating material such as sil-o-cel is very evident. 
For composite walls, including sil-o-cel, two curves 
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are given. The lower curves are based on data fur- 
nished by the Celite company. Very careful tests 
recently made by the Bureau of Mines indicate that 
the conductivity of sil-o-cel is about % of that of fire- 
brick, while Searle in his book on refractories gives 
the conductivity of kieselguhr (similar to sil-o-cel) as 
Y% of that of firebrick. The upper curves for com- 
posite walls are based on the values obtained from 
the Bureau of Mines. 

The use of the curves will now be illustrated by 
an example. Let us study the heat loss from a fur- 
nace with a heating chamber 4 ft. by 6 ft. by 3 ft. and 
with walls 9 inches thick. Let the inside tempera- 
ture of the furnace walls be 1,800 degrees F. The 
heat loss per square foot and hour is found to be 1,280 
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Btu, from curve sheet Figure 20. Take the heat trans- 
mitting surface half way between inside and outside, 
then the extent of that surface is equal to 2 (4.75 X 
6.75 + 4.75 & 3.75 + 6.75 & 3.75) = 150 square feet. 
In consequence, the heat loss equals 150 1,280 x 
192,000 Btu per hour. 


In practice, conditions are not as simple as indi-, 
cated in the example. As a rule, the wall thickness is 
not the same all around. There are doors, observa- 
tion holes, burner openings, and flue openings. And 
finally, there may be combustion chambers with 
higher temperatures than the rest of the furnace has. 
However, these varied conditions present no difficulty 
because they simply mean the calculation of the sum 
of different heat losses, each of which can be easily 
computed by means of the curves of Figure 20. 
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There are, however, two features in the calculation 
of heat losses which need further explanation. One 
is the transfer of heat through deep unventilated 
hearths, and the other is the radiation from openings 
in the furnace or from unprotected hot spots. 


The former problem, namely, the heat loss through 
the hearth, may be approximated from Figure 21. The 
dotted lines show the general character of surfaces of 
equal temperature (contour lines), while the solid 
lines indicate flow lines or stream lines of heat. The 
wavy lines are heat flow lines of average length. The 
latter may be considered the equivalent thickness of 
a wall of firebrick. The length of the wall may be 
taken equal to the curved, dotted line a—a. The 
temperature at point F, that is to say, at the hottest 
place of the foundation, may be found from equality 
of temperatures at points F (foundation), H (hearth), 
and W (wall) in this manner: From curve sheet 
Figure 19, we find the temperatures of the outside 
of the wall for the side wall, and for a wall of thick- 
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ness equal to the length of the wavy line. The tem- 
perature drops steadily on each case from the inside 
to the outside. If, for instance, point W is halfway 


through the wall, then its temperature is halfway be- 
tween the inside and the outside temperatures. It 
will readily be seen that the temperatures at point F 
can reach very high values (too high for a concrete 
foundation), if the furnace is wide and the brick 
hearth thin. 


The second problem, namely, the heat loss by 
radiation through openings, is likewise amenable to 
calculation. In Figure 22, let HH be a hole in the 
furnace wall. Then the eye E of an observer, no mat- 
ter where located, can see the interior of the furnace 
just as if that interior were a plane surface located at 
HH and having the extent HH. In consequence, the 
problem is boiled down to finding the radiation from 
the surface HH. Evidently this radiation is smaller 
than if the hot surface were located at LL, and the 
question is: How much smaller? A correct answer is 
not easily given on account of the complexity of heat 
flow, but again we can reason matters out and by the 
use of some judgment, obtain fairly reliable results 
by simple means. In Figure 23 the radiant ideal sur- 
face HH has been redrawn to a larger scale. Evi- 
dently, the temperature of the walls between H (in- 
side) and L (outside) will drop somewhat as indicated 
by the ordinates between the curve KL and the base 
line HL. The ideal surface HH radiates to the walls 
HL, and they in turn radiate through the hole LL. 
To take care of this situation we may replace the 


Fig. 22. 


Fig. 23. 


ideal surface HH plus the wall surface HL by a new 
equivalent surface SS somewhere between 


HH and LL. For practical calculation I locate that 


located 
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surface SS as indicated in Figure 23, namely, 1/3 of 
the way out from the inner wall, and then take 


(a) degrees — 
——————— of the black body* radiation of the sur- 
180 degrees 


tace SS. Slight modifications are required if the hole 
1s of odd shape. 

The black body radiation per square inch of sur- 
face SS is given by the curve in Figure 24. In this 
curve the temperature of the furnace surroundings 
was taken to be 100 degrees F. A brief calculation 
shows that considerabie quantities of heat radiate 
away through small openings. 


Appendix to Part III of Series of Articles on Heating 
Furnaces and Annealing Furnaces. 


The following is an example showing the method 
used in the calculation of the curves shown in Figures 
19 and 20: 
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Fig. 24.—Black body radiation Btu per square inch 
per hour. 


Let it be required to compute the amount of heat 
transferred in one hour through a furnace wall made up 
of 4%-inch firebrick, 214-inch sil-o-cel, and 414-inch 
brick. Base calculations on a temperature of inner side 
of wall of 2,600 degrees F., and a temperature of the 
outside air equal to 60 degrees F. 

For the above conditions the heat transfer equation is, 

K ,(t, —t,) = K (t, —t,) = Btu per sq. ft. per hr. 


K = coefficient of conduction for the wall, Btu per 
sq. ft. per hour per degree F. 
K = coefficient of radiation and convection from 


outer surface of wall to surrounding air. 
= inside wall temperature in degrees F. 


t 
t = outside wall temperature in degrees F. 
t = air temperature outside, assumed 60 degrees F. 


*Radiation from the interior of an almost closed furnace 
is called black body radiation. 
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To determine K_ we have, 


Cc 
1 
K = ———————- = Btu per gq. ft. per deg. per hr. 
Wa Wa Ws 
kK. Ke" kK, 


K, = coefficient for inner brick wall, and which 
equals 12.1 for the temperature range from 
1,800 to 2,600 degrees F. 

kK, = coefficient for sil-o-cel wall, which equals 2.25 
for the temperature range from 700 to 1,800 
degrees F. 

K, = coefficient for outer brick wall, which equals 
6.4 for the temperature range from 100 to 
700 degrees F. 

It must be remembered that the conductivity of all 


refractory materials grows with the temperature. <A 
hrst estimate of the probable temperature must be made, 
therefore, the actual temperature must be computed with 
the values of conductivity derived from said estimate. If 
the final values depart considerably from the estimated 
values, a new set of calculations must be made with 
conductivity corrected in the proper direction. 


W,, Wy, Ws, = thickness in inches of the three parts 

of the wall, respectively. 

Therefore, the general coefficient becomes, 

1 : 
K = 45° os a5 .457 Btu per sq. ft. per 
21+ 225 +64 deg. per hr. 
= 3.75 for an outside wall temperature = 340 deg. 

Accordingly, we now have, 

457 X (2600 — 340) = 3.75 x (340 — 60). 

If the corrected value for t had been used, the above 
equation would have been an equality, as it stands now 
the left hand member equals 1035, and the right hand 
member equals 1050. Since the difference between the 
two sides equals 15 Btu it is necessary to make a cor- 
rection, in which case it will be found that the rate of 
heat transfer through this wall with the above temper- 
ature conditions is about 1040 Btu per square foot per 
hour, with an outside wall temperature of 340 degrees F 


Epitor’s Note—This is the third installment of this 
series of articles by W. Trinks on “Heating Furnaces 
and Annealing Furnaces.” The series will be extended 
through the entire year. Reprints of the articles as they 
appear each month are available, provided request is made 
for them immediately following the publication of the 
issue. This series of articles will supply information 
forming the basis for answering the following questions: 

1. How many furnaces and what capacity or size 
each furnace are required for a given output? 

2. What fuel shall be used? 

3. How much fuel shall be used for the given out- 
put? 

Bound up with this question is the important pfob- 
lem whether cheap furnaces with high fuel consumption 
shall be installed, or whether preference is to be given to 
more economical furnaces with higher cost of installation. 


4. How shall the matetrial (which is to be heated 
or annealed) be handled mechanically ? 

5. How must the furnace be designed to stand up 
without excessive repairs? 
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Geared Versus Direct Coupled Motors 


Flywheel and Motor Built in Single Unit With Direct-Coupled 


Drive Removes Care and Maintenance of 


Gear Although 


Having Slightly Higher Initial First Cost. 
By R. W. DAVIS. 


The question of geared versus direct coupled motors 
has frequently arisen in the electrification of rolling mills 
during the past year or two, and, as in all debatable 
questions, both types of drive have certain inherent ad- 
vantages. 

In the majority of rolling mill drives a fly wheel of 
greater or less capacity is desirable as a part of the 


siderably larger than where the wheel is mounted on the 
mill shaft, since all shocks and loads imposed by the 
flywheels must be transmitted by the gear to the mill, and 
unless the gears are very liberally designed, this may 
result in a somewhat greater maintenance expense. 
Advocates of the geared drive lay considerable stress on 
the fact that the total cost of the geared equipment is 


Fig. 1—2,000 hp, 81 rpm, 6,600-volt, 3-phase, 25-cycle motor—duplicate units used for tandem plate mill drive. 


drive. Wherever gears are used between the motor and 
mill it is optional whether the fly wheel be operated at the 
mill or motor speeds. When operated at the mill speed 
it must, of course, be just as large as would be the case 
with the direct coupled unit. If operated at the motor 
speed, however, the flywheél may be mounted upon the 
motor shaft or else twin wheels may be used on the 
pinion shaft. In either case, the gear unit must be con- 


Digitized by ea" gle 


somewhat less than of a direct coupled drive, especially 
if the flywheels be operated at the pinion speed where 
higher rim speeds can frequently be used to advantage. 

The direct coupled unit appeals to many operators, 
as it does away with the care and maintenance of the 
gear, many operators contending that this saving alone 
justifies the slightly higher initial cost of the direct 
coupled equipment. Another distinct advantage of the 


Original from 


UNIVERSITY OF CHICAGO 


March, 1919 


direct coupled unit is the fact that the flywheel and mo- 
tor can be built as a single unit mounted upon a common 
bed plate as illustrated in Fig. 1. The necessary WR? 
may either be 
placed in the rotor 
of the motor or in 
a separate wheel as 
shown in the illus- 
tration. When 
placed in the rotor 
of the motor it fre- 
quently necessitates 
building the ma- 
chine of larger 
diameter and great- 
er weight than is 
best suited to the 
given rating. This 
usually results in a 
compromise _ solu- 
tion where neither 
the materials in the 
motor nor fly wheel 
are worked to the 
best advantage. By. 
building the wheel 
separate from the 
motor its rim speed can be made suitable to the material 
and weight of the wheel and the diameter of the motor 


Fig. 3—2,400 hp, 500 rpm, 6,600-volt, 3-phase, 25-cycle 


can be made as small as the rating of the machine makes 
desirable. With this design the materials in both the 
fly wheel and motor are used to the. best advantage. 
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motor driving wire rod mill. 
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When direct coupled units are employed the pedestal 
bearing next to the mill should be of cast steel with a 
suitable thrust collar separate from the rest of the bush- 


Fig. 2—1,500 hp, 150 rpm, 6,600-volt, 3-phase, 25-cycle motor driving roughing rolls of wire rod mill. 


ing. The whole bearing is designed to take the thrust of 
the mill in case a spindle breaks. The earlier designs 
provided a_ me- 
chanical fuse to re- 
lieve the bearing of 
this strain. In this 
design the rotor 
moves away from 
the mill axially 
after the breaking 
of the mechanical 
fuse, thus clearing 
the broken spindle. 
It has been found 
in practice, how- 
ever, that this ap- 
plication is not ne- 
cessary and that it 
is perfectly feasible 
to make the thrust 
bearing sufficiently 
strong and rigid to 
withstand any 


Ae thrust obtained 
“Say Oba ot RS from a_ breaking 
oe Mary as . ; 
nl SF spindle. With the 


flywheel built sepa- 
rate from the mo- 
tor, the motor and wheel may be mounted in 2, 3 or 4 bear- 
ings, as the weights and speeds may make desirable. These 


three constructions are shown in the accompanying cuts. 
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Present American Acid Bessemer Process 


Reversibility of Manganese Oxidation Reaction—Eliminating 
“Spitting” by Temperature Control During Blow—New Style 
Bottom With Increased Number of Tuyeres and Reduced Pressure. 


By RICHARD S. McCAFFERY, 
Professor of Metallurgy, University of Wisconsin. 


Bessemer’s patent of 1855 marked the beginning 
of the great modern steel production processes of the 
world. The use of the Bessemer process spread fairly 
rapidly in the large steel producing countries, and for 
a great number of years most of the structural steel 
and railway rails were made in this way. In 1878 the 
Thomas Gilchrist patents were taken out and the 
basic Bessemer process developed on the continent 
and in England, but the United States continued to 
employ acid Bessemer, on account of the favorable 
situation here with respect to low phosphorus iron 
ores. With the increase in phosphorus contents of 
the ores, the basic open hearth process largely dis- 
placed acid Bessemer in the United States, but more 
recently, within the past 10 years, the duplex—a 
combination of acid Bessemer and basic open hearth— 
offered such advantages that interest has been very 
much reawakened in the possibilities of the acid 
Bessemer process itself. Many duplex pants have 
been built recently, employing larger converters than 
were attempted in the past, and, as a result, new 
problems of great technical importance have arisen. 


Present American practice with large acid Besse- 
mer converters is about as follows: The iron, which 
has been taken from blast furnaces in the molten con- 
dition and then poured into a mixer, is drawn, as 
required by the converters, from this mixer into a 
transfer ladle, and poured into the down-turned con- 
verter, which has a capacity of about 25 tons. The air 
blast is now admitted, the converter turned up, and 
the elimination of the silicon, manganese, and carbon 
is rapidiy carried on. The blast pressure usually 
employed varies between 20 and 25 pounds per square 
inch at the converter, and if it be necessary during the 
blow to cool the converter contents, arrangements are 
made for the addition of scrap steel, or, in plants where 
scrap steel can more advantageously be sent to the 
open hearths, provision is made to cool the converter 
by blowing in steam with the air. The time of the 
blow depends on the amount of impurities eliminated, 
the design of the converter bottom, and the blast pres- 
sure; but generally, with a 25 ton vessel, it is between 
10 and 15 minutes. When the contents of the con- 
verter have reached the desired carbon, or when soft 
blown, the converter is turned down, the blast cut off, 
and the vessel contents poured into a ladie. 


Recently the writer had the good fortune to wit- 
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ness a great many Bessemer blows, and to take sam- 
ples and temperatures at various stages of the blow 
with the object of determining if the reaction whereby 
the manganese in the pig is eliminated as oxide 1s a 
reversible reaction, and, if reversible, a possible 
method of keeping manganese in the blown metal, and 
also for the purpose of determining means of prevent- 
ing “spitting” which takes place during the latter part 
of the Bessemer blow with certain irons, which “spit- 
ting” is very objectionable and largely increases pro- 
duction costs on account of the necessity of regular 
cleanups, to gather together the slag and metal ejected 
from the converter. 


To determine the reversibility of the manganese 
oxidation reaction, a series of samples were taken of 
the mixer metal, the converter contents at the end of 
the silicon blow say, in four minutes from the start), 
in the middle of the carbon blow (say, in 8 minutes 
from the start), and of the soft blown metal. Slag 
samples were taken at the same time, and the tem- 
perature of the metal was observed by means of a 
Scimatco pyrometer. In certain of these tests residual 
manganese was obtained, but not generally, while in 
some of the tests, when a temperature of 1830° C. was 
obtained by the biown metal, the manganese was 
entirely oxidized. 


In regard to the “spitting,” it had been observed 
that this was worse with a low silicon, high manga- 
nese pig, say about 1 per cent silicon and with 13% 
to 2 per cent manganese; and also that it was much 
worse the higher the temperature at which the con- 
verter was operated. After a study of all the data 
obtained was made, the following explanation seemed 
to account for all the difficulties, and suggested im- 
provements in the practice. In the following discus- 
sion phosphorus is not considered, as it is not elimi- 
nated in the acid Bessemer process, and sulphur is 
neglected, as its effect on the heat balance is so small 
as to be negligible compared with the silicon manga- 
nese and carbon. The silicon and carbon of the iron 
form respectively silicides and carbides of iron and 
manganese. In the converter the carbides of iron and 
manganese may burn to form, in greater part, carbon 
dioxide if the temperature is low, and to form carbon 
monoxide, in greater part, if the temperature is high. 
The net heats of combustion in the converter of these 
carbides and silicides is figured below: 
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Calories 

per gram 
: Oxidation atom 

Substance Formula Product of metal 
Silicide of Iron .......... FeSi Fe:0.&SiOs 245 
Carbide of Manganese.... MnCs MnO—CO; = 171 
Silicide of Manganese.... Mn,Sis MnO—SiO;, = 1135 
Carbide of lIron........... FesC Fe,O.CO; 98 
Carbide of Iron........... Fe.C Fe,0,CO 75 
Carbide of Manganese.... MnCs MnO CO 35 


They are arranged with the greatest heat of com- 
bustion first—in other words the arrangement is in 
the order that oxidation occurs, the silicide of iron 
burning first and carbide of manganese, when the 
carbon burns to carbon monoxide, remaining until 
last. It is assumed that the iron burns to magnetic 
oxide, as that reaction liberates most heat. 


With this thermal data, the cycle of the acid Besse- 
mer blow will be considered. The iron silicide first 
burns, forming magnetic oxide of iron and silica, and, 
as a result of the high combustion heat, the tempera- 
ture of the converter rises. If the bath is not at too 
high a temperature now, the manganese carbide burns, 
the carbon becoming carbon dioxide. In this discus- 
sion I assume that iron silicide burns completely first, 
then the manganese carbide begins. This, however, is 
not the real condition. I believe all the reactions take 
place at the same time to a greater or lesser extent— 
only at one time some one reaction is taking place 
more rapidly than it does at other times—that it is 
predominating at some time over the other reactions; 
and when I say that one reaction takes place and then 
another reaction follows it, I mean it in this general 
way: That some one reaction is predominating at 
one particular time. The oxidation of the manganese 
carbide, at the lower temperature which we have 
assumed in the converter, produces manganese oxide 
and carbon dioxide, and the oxide of manganese, along 
with the magnetic oxide of iron, forms with the silica, 
previously produced, an iron manganese silicate slag. 
The temperature is rising right along now, and the 
iron carbide burns, and for this discussion it is im- 
material whether the carbon of the iron carbide burns 
to carbon dioxide or to carbon monoxide. When the 
carbon of the iron carbide is burned out, and as the 
manganese carbide has been previously burned, the 
acid Bessemer process is then completed, the vessel 
is turned down and poured, and we have what might 
be called a normal blow, the temperature of the blown 
metal being between 1,600 and 1,650° C., and no trou- 
ble of any kind has been experienced. 


With this normal blow, now contrast what takes 
place if the temperature of the converter is raised and 
the blown metal is excessively hot. We start in with 
this second blow and first burn, as before, the silicide 
of iron to magnetic oxide of iron and silica. The tem- 
perature of the mixer metal may have been higher or 
more silicon may have been in the pig; but, as a result, 
after the silicon of the iron has been burned, on 
account of the high temperature, the silicide of manga- 


Google 


The Blast Furnace@ Steel Plant 141 


nese now burns and the manganese carbide remains 
in the molten metal. This manganese carbide now 
begins to cause trouble. It is a very active reducing 
agent, and it begins to reduce the silicon in the silica 
to metallic sisicon and to reduce the magnetic oxide 
of iron to ferrous oxide, both of which results are 
detrimental, because the slag is made more basic, first 
by the reduction of the silica, and secondly, because 
the magnetic oxide may form with ferrous oxide or 
manganese oxide, a certain amount of ferrite slag. 
This possibility of ferrite formation is prevented by 
the reduction of the magnetic oxide to ferrous oxide. 
The net resuit of this increase of basisity of the slag 
is to render it more infusible, which again, results in 
the “spitting” phenomenon. This continues until all 
the manganese carbide has been eliminated by reduc- 
ing silica and magnetic oxide. The iron carbide now 
oxidizes and the manganese carbide continues to 
reduce silicon until the manganese carbide is itself 
completely burned. Then, with the elimination of the 
carbon of the iron carbide, the blow is finished and 
the vessel turned down. 


The answer can now be made to various questions 
proposed in the beginning of this paper as follows: 

Is the reaction 2 Mn + O, = 2 MnO a reversible 
reaction at the temperatures possible in a Bessemer 
converter? It is not, because many blows were 
finished at 1820° C., or 200° C. above the normal tem- 
perature, and in these blows the manganese was com- 
pletely oxidized. Then how about certain blows in 
which residual manganese was formed? In _ these 
blows, the silcon in the pig was always high, and sili- 
con was always residual with the manganese, the 
explanation being that the early and middle parts of 
the blow were carried on at a high temperature, caus- 
ing the manganese carbide to stay behind in the metal 
and reduce silica. In these latter biows the drop of 
the flame is not so clear and certain as in normal 
blows and when the iron carbide is completely burned 
the flame appears to drop somewhat and the converter 
is turned over. However, there is always sufficient 
carbon remaining in these blows to combine with the 
manganese, and the manganese in the blown metal 
is not residual from the reversibility of the oxidation 
reaction but from the presence of some manganese 
carbide, while the residual silicon in them results from 
the reduction of silica by the reaction of some of this 
manganese carbide. 


The “spitting” can be cut down or entirely elimi- 
nated by temperature control during the blow, and, to 
secure this regulation, the steam line into the con- 
verters, experimented with was increased in size be- 
cause scrap was not available to add to the hot charge 
to lower its temperature. By steaming during the 
silicon blow and thus keeping the temperature down 
the manganese carbide is burnt out early, its detri- 
mental reducing action is prevented and the “spitting” 
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stupped. During the experimental work, under cer- 
tain conditions, it was observed. that the converter 
temperature rose rapidly during the carbon blow, 
which of course it should not do. This indicated the 
possibility that the carbon monoxide in the converter 
was being burned in the vessel to carbon dioxide, a 
result not desired, as it made the temperature higher, 
necessitating the use of steam or scrap, either of which 
increased the cost; and in addition more power was 
used in the blowing engines to furnish oxygen to burn 
the carbon monoxide in the vessel when the carbon 
monoxide might just as well have been discharged 
into the atmosphere and there burned. 


With these considerations in mind, a new con- 
verter bottom was designed, increasing the number of 
tuveres and changing their distribution, and a test 
was made of the new bottom in comparison with the 
old. On account of the difficulty of installing air 
measuring apparatus, the blowing engines, which had 
been previously indicated under various operating 
conditions both on the steam and air ends, were used 
as an air meter. Two consecutive pours from the 
mixer were blown so as to obtain, as nearly as pos- 
sible, the same quality of metal; and these ladles were 
separately blown by the same blowing engine, with 
only the one engine on the blast main. Both charges 
were blown soft. The result follows: 


Table 2. 


Old style bottom. New style bottom. 
No. tuyeres $4”.......... 23 : 35 
Wt. mixer metal......... 47,000 Ibs. 50.000 Ibs. 
Blast pressure at engine.. 28lbs. persq.in 22 ]bs. per sq. in 
Total engine rev’s. per blow 589 : 443 
Time of blow ............ 14’-0” 10’~-20” 
Comparison of time........ 100% 69%%o 


Comparison of power used 100% 60% 
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This test indicated the cause of certain of the 
troubles. As a result of the high air pressure em- 
ployed with the old converter bottoms, large amounts 
of air were blown through the molten bath without 
oxidizing the impurities but, instead, burning the 
carbon monoxide in the vessel to carbon dioxide. In 
this case, as shown by the test, the time of blow is 
actually shortened, by reducing the blast pressure, 
equal to an increase in converter capacity of 45 per 
cent, with an actual saving in blowing power for the 
increased capacity. 


_..Aside from this very obvious advantage, however, 
the reduction of the converter temperature and the 
control of the oxidation of the manganese carbide, 
with the elimination of “spitting,” are other advan- 
tages of the greater number of tuyeres and reduction 
of blast pressure with the new style of bottom. 

Some of the temperatures obtained for certain 
Bessemer blows seemed so high that great care was 
taken to make certain that they were correct. Two 


observers with separate instruments could obtain 


checks on the temperature with 10° C. easily, and 
usually were within 5° C. The instruments were 
standardized twice a day, and as the instruments gave 
normal readings for the normal blows there is no 
reason to believe that the high temperatures obtained 
for certain blows were incorrect. 

At first glance it might appear that a comparative- 
ly old process like acid Bessemer does not offer many 
possibilities for research, but, after close study of the 
process, the need for and possibility of research be- 
comes very apparent. 

Prof. Richard S. McCaffrey published these findings 
in the January issue of The Wisconsin Engineer. 


Manganese Alloys in Open Hearth Practice 


Utilization of Domestic Alloys—High Residual Manganese 

Practice—Use of Manganese-Silicon Alloys in Acid Practice; 

Electric Furnace Practice and in Basic Open Hearth Pe raenCe 
By SAMUEL L. HOYT. =’ 


The War Minerals Investigation, Manganese Sec- 
tion of the Bureau of Mines has made a considerable 
investigation on the use of manganese alloys in the 
open hearth furnace. The results of these investiga- 
tions were presented before the February meeting of 
the A. I. M. E., held in New York, by Samuel L. 
Hoyt. An abstract of the recommendations based on 
this investigation follows: 

Recommendations for Utilization of Domestic Alloys. 

As a result of this investigation, it is advanced 
that there are three practices for utilizing our domestic 
_alloys in open hearth practice that commend them- 
selves ;.they are as follows, but not in the order of 
._ their importance. . | 
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1. The use. of a molten spiegel mixture for deoxi- 
dation and recarburization. 

2. The practice of melting and refining the steel 
bath so.as to secure a comparatively high residual 
manganese content, about 0.3 per cent manganese. 

3. The use of manganese alloys containing sili- 
con. 7 

In selecting plants for investigating these prac- 
tices, two points were kept in mind. The plant should 
have either “ordinary” practice, for the sake of com- 
parison, or else one of the three just mentioned and 
the product or kind of steel made should be repre- 
sentative of the larger tonnages, such as shell steel, 


| plates, sections, ete. 


fw 
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Molten Spiegel Mixture Practice. 


The practice has been adopted, at a few plants, of 
combining in one operation both recarburization and 
-deoxidation by using a mixture of pig iron and 
spiegel, which has been premelted in a cupola. This 
molten spiegel mixture contains from 5 to 11 per'cent 
manganese, 4 per cent carbon, and the desired amount 
of silicon, and is added to the ladle during, the tap- 
ping time in such a way as to get a thorough and 
uniform mixture of the two streams. | 


The principal advantages, not considering ques- 
tions of plant and operating economy, are: <A low 
grade or domestic alloy can be used in the prepara- 
tion of the mixture. The deoxidation is accomplished 
by means of a dilute solution with a consequent in- 
crease (on theoretical grounds) of the efficiency of 
the deoxidizer; this point will .receive further con- 
sideration later. The deoxidizer is added in the 
molten state, securing thereby the attendant advan- 
tages of this practice, which will be considered: at 
greater length. The amount of the recarburizer is 
comparatively large and the capacity of the plant is 
materially (and economically) increased thereby ;* 
this is an advantage if a large steel output is desired. 
Compared to the usual practice of adding carbon and 
manganese, there should be less likelihood of missing 


This practice, at least at the plant visited and it 
is understood to be the same elsewhere, is limited to 
the manufacture of the high-carbon steels or those 
running 0.30 per cent carbon or above. To make 
steels with 0.20 per cent carbon would require ‘the 
working of the carbon to about 0.10 per cent carbon 
and the molten addition would have to contain about 
_ 20 per cent manganese (spiegel). The amount of the 
addition would be reduced from 13,000 Ibs. (5896 kg.) 
to about 4,000 Ibs. (1814 kg.) which would mean that 
some of the advantages just enumerated would de- 
crease in weight and with the increased loss of manga- 
nese would probably mean that the practice would 
no longer be commercially feasible. However, when 
the other alternatives, that -is, the use of ferroman- 
ganese, either solid or liquid, is considered, the prac- 
tice of premelting spiegel in the cupola would seem 
to commend itself as worthy of consideration. -In 
case of undue shortage of high-grade ferromanga- 
nese, there can be no. doubt but that the practice 
would offer a ready solution of the problem of using 


domestic alloys in making steel for shapes, plates, etc. . 


Against the. increased cost of production, compared to 
cold ferromanganese. practice, there. would be .the 
greater uniformity of the product and the more: uni- 
form practice. 


* There is some doubt as to the propriety of including this as 
an advantage of this particular practice: The use of pig iron 
as a recarburizer may be accomplished in other ways with 
the same economy and increase in plant capacity. 
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High Residual Manganese Practice. 


At certain plants the practice of preferential oxi- 
dation and elimination of carbon and phosphorus has 


been developed by means of which the residual 


manganese is kept at a comparatively high value— 
about 0.25 to 0.30 per cent, as compared to 0.10 per 


cent manganese, for a final carbon content of 0.10 per 


cent. This is accomplished, broadly speaking, by 
rapidly removing the phosphorus and retaining it as 
stabie calcium phosphate during the earlier and colder 
period of melting, by maintaining a high fishing tem- 


perature and working the charge with a high manga. 
“nese content so that the slag contains about 8 per 
cent manganese, and by increasing the lime content 
_of the slag to about 47 per cent as a minimum. 


This practice possesses undoubted advantages but 
they are probably best appreciated by those who have 


developed the practice and have it in operation on a 
‘sound commercial basis. 
plied, it leads to the production of high grade and 
uniform steel, -which means increased rolling-mill 
_ practice, fewer rejections, and a more ready. market. 


First of all, correctly ap- 


This is largely due to the fact that the steel is made. 
where it should be made, in the furnace. A second 
advantage is derived from the high MnO and CaO 
contents of the slag; manganese finals can be added 
to the furnace with a recovery that compares favor- 


_ably with that of ladle additions. A third advantage 


is that the same pig iron used for the charge, which 
contains appreciably more manganese than ordinary 
basic iron, can be used to recarburize and partly 
deoxidize the bath; the remainder of the manganese 
is added as ferromanganese. At a steel plant that 


. operates in conjunction with a blast furnace plant, a 


harmonious and economical cycle of plant operations 


-is made possible. At the same time the open hearth 
- slag can.be resmelted in the blast furnace: for the 


recovery of the iron and manganese and the utiliza- 
tion of the lime. 

This practice is largely dependent on the amount 
of phosphorus in the slag, for it would not be worth 
while to recover the manganese at the expense of 


. unduly increasing the phosphorus content of the pig 


iron. In this country we are fortunate in having a 
large amount of quite low-phosphorus ore available. 


‘No definite figure can be. given as to the-maximum 


allowable phosphorus content of the pig iron. but it 


_ is ‘the opimion of at least one steel man who followed 


this practice, that 0.6 per cent phosphorus would not 
be prohibitive.. - 

‘Under the conditions that. prevailed ‘during the 
past year, this practice possessed the additional 


advantages that high-manganese pig iron could be 


secured by smelting domestic manganiferous iron ore 
and that the manganese alloy added to the furnace at 
the end of the heat could as well be spiegel as ferro- 
manganese, assuming that the finished steel contains 
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above about 0.10 per cent carbon. This would not be 
without its disadvantages, one in particular being 
that the carbon content of the bath would have to be 
worked to a lower figure than in present practice. 
On account of the high cost of spiegel and the greater 
time required, it is doubtful whether the steel plants 
will substitute spiegel for ferromanganese. Another 
- point in connection with the possibility of utilizing 
domestic manganiferous iron ore is that. low silica 
ore can be added to the slag as a source of manganese 
oxide. 

The high manganese content of the charge is 
generally secured by using a high-manganese pig iron 
that is 2 or 3 per cent of manganese; but it may also 
be secured by adding manganese ore to the slag or 


manganese alloys to the bath or by a combination of: 


these methods. This point would be determined by 
plant economy but it seems doubtful whether the 
practice would be worth while unless a high-manga- 
nese pig iron were available.t The loss of this 
manganese, by which is meant its oxidation and trans- 
ference to the slag, is quite great. This loss may be 
kept at a minimum by increasing the basicity of the 
slag in CaO and FeO, which, combined with the 
MnO which also acts as a base, exert the desired 
effect on the manganese of the bath. As the working 
of the charge progresses, its temperature rises until 
finally, with the high CaO, and particularly MnO, 
content of the slag, the carbon is eliminated more 
rapidly than the manganese, with the result that the 
manganese can be held to about 0.3 per cent at the 
end of the heat. Present data indicate, unfortunately, 
that no material decrease in the amount of manganese 
required and no material increase in the recovery of 
manganese in the additions may be expected, so that 
the advantages are derived not from a decreased con- 
sumption but from the form in which it can be added. 
Data for one such heat showed that a total of 3.728 
Ibs. (1.690 kg.) of manganese were used in one form 
or other to produce 1,272 lbs. (576 kg.) of manginese 
in the finished steel; or in other words that 2.93 Ibs. 
(1.32 kg.) of manganese were used to produce 1 Ib. 
of manganese in the finished steel. The manganese 
added in the _ recarburizer and_ ferromanganese 
amounted to 1,068 Ibs. (484 kg.) of which, assuming 
the manganese loss to come from these two sources, 
838 Jbs. (380 kg. )were recovered in the finished steel, 
a recovery of 78.4 per cent. In this heat the ferro- 
manganese was added to the furnace. Another heat 
selected at random. but more renresentative of stand- 
ard practice. used 2,190 Ibs. (993 kg.) of manganese 
to produce 1,200 Ibs. (544 kg.) of manganese in the 
finished steel, or 1.82 Ibs. (0.8 kg.) of manganese (as 


+The writer is informed by one blast furnace superin- 
tendent that running the manganese un to 2 per cent does not 
materially affect the production. so that lowering of pig iron 
production would not be held as a disadvantage in this 
practice. 
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compared to 3.54 Ibs.) to produce 1 Ib. of manganese 
in the finished steel. 


Open-Hearth Investigations. 

Open hearth investigations, in which standard 
practice will be compared to molten-spiegel practice 
and high residual manganese practice, will be de- 
scribed later after more complete analytic results 
have been received. 


Use of Manganese-Silicon Alloys. 

The high silica content of most of our domestic 
manganese and manganiferous iron ores made it 
advisable to consider the possible use of manganese- 
silicon alloys in steel making, in both acid and basic 
practice. For the purposes of the present discussion, 
these alloys will be divided roughly into two classes, 
high grade silico-manganese containing about 50 per 
cent manganese and 25 per cent silicon, and low-grade 
silico-spiegel with about 15 to 20 per cent silicon and 
30 to 35 per cent manganese with 50 per cent iron. 
The manganese-silicon ration of the first alloy is 
about 2 and of the second alloy varies from 2 1/3 to 
1%. Both of these alloys contain very little carbon. 
The high grade alloys would be made from the 
siliceous manganese ores of California and Montana, 
and the low grade alloys from the siliceous mangani- 
ferous iron ores of Minnesota. 

While there is nothing new about the practice of 
using manganese-silicon alloys in steel makingt it 
may be well to review some of the points connected 
therewith in the light of present requirements. Silicon 
is always an efficient reducing or settling up agent 
when in the customary small amount, but it may or 
may not be desirable in the finished steel. On this 
account the possibility of using manganese-silicon 
alloys depends on the amount of silicon that can be 
tolerated in the finished steel in the ingot form. In 
certain grades of steel, particularly in steel that must 
be welded, silicon should be low or practically absent. 
In steel for sheets and plates, which must give a good 
finished surface, most efficient rolling-mill practice 
requires that the silicon be kept tolerably low. but it 
is believed that from 0.10 to 0.15 per cent could be 
used provided the manganese were not too high. In 
forging steel, high-carbon steels, and castings, where 
the aim is to produce sound steel, more silicon can be 
used, or between 0.20 and 0.35 per cent. Of these 
three fields, the last is the one where manganese- 
silicon alloys will find their first application. In the 
second field, it seems quite probable that conditions 
(to be discussed later) will many times permit their 
use; but from the very nature of things minganese- 
silicon alloys cannot be used to make steels of the 
first group. 


tlt is understood that “silico-manganese” has been tsed 
fairly extensively in Eurone, and in this country it was used 
at certain plants as standard practice until the supply was 
cut off by the war. 
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Manganese-Silicon Alloys in Acid Practice. 

It is with considerable difference and hesitation 
that the discussion of manganese-silicon alloys in 
open-hearth practice is approached, particularly as 
the controversial character of many of the points is 
so clearly recognized. So it may be well, at the out- 
set, to state briefly the manner in which the writer 
became interested in the possibilities of their use. A 
number of years ago, he was conducting a series of 
experiments on the occurrence and identification of 
foreign inclusions in acid open-hearth steel, prin- 
cipally ordnance steel. In this work ferromanganese, 
ferrosilicon, and a mixture of ferromanganese and 
ferrosilicon were added to a steel sample taken 
shortly after “oreing,” that is to “wild” steel, in an 
attempt to produce an excess of the constituent, or 
constituents, that were supposed to form as a result 
of the addition. It seemed fairly clear as a result of 
this work that the use of silicon was apt to be dan- 
gerous, not on account of any harmful effect of the 
residual metallic silicon but because it produced a 
constituent (assumed to be SiO, or at least a highly 
refractory silicate) that was very likely to remain in 
the ingot and produce hot shortness. This suggested 
the idea that a manganese-silicon alloy might, and 
probably would, form a manganese silicate contain- 
ing some ferrous oxide (a true slag) that would be 
fluid and more readily coalesce into larger particles 
than SiO,, and, therefore, would free itself more 
readily from the steel. By using such an alloy, it 
would be possible to take full advantage of the use 
of silicon as a deoxidizer without suffering its usual 
attendant disadvantages. None of the manganese- 
silicon alloy was available at the time, so a parallel 
experiment could not be conducted. 


Aside from the possibility of securing a better 
separation of the insoluble products of the deoxida- 
tion process, it was assumed as likely, from the fact 
that binary alloys are known to be generally more 
active, or powerful, than the weighted sum of the 
two constituents would indicate, that the alloy of 
manganese and silicon would prove to be a more 
powerful reducing agent ‘than ferromanganese and 
ferrosilicon used _ separately. On _ reflection § the 
thought occurs that manganese and silicon. reacting 
separately with FeO, would produce the oxides MnO 
or SiO., which may or may not form a solution of 
MnO and FeO or a silicate of iron. Manganese and 


silicon reacting as an alloy with FeO would produce _ 


a silicate of manganese. which may or may not form 
a double silicate with FeO. In either case we would 
expect to find the advantage in favor of the manga- 
nese-silicon alloy. The relative weight of the silico- 
manganese and the ferromanganese plus ferrosilicon 
mixture will be considered elsewhere. 


Another point of great technical importance is the 
percentage recovery ‘of manganese when added as 
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silico-manganese and as ferromanganese along with 
ferrosilicon. First of all let it be stated that a 100 
per cent recovery, based on the present theory of 
deoxidation, is hardly possible; and if possible would 
not be desirable. It would mean a retention of the 
products of the deoxidation, to be determined later as 
metallic manganese and silicon. A method of addi- 
tion that would lead to a satisfactory deoxidation and 


yet would eliminate the loss due to admixture with 


the slag, volatilization, etc., and could be accom- 
plished with the minimum amount of manganese, 
would be very desirable because it would lead to both 
conservation of manganese and uniformity of compo- 
sition of the steel. The first of these points would be 
given by the actual value of the percentage recovery 
of the manganese and the second by the constancy of 
the percentage recovery. 


Fortunately, the writer was able to examine 
records of heats made with silico-manganese covering 
a period of several years, from which some fairly 
satisfactory conclusions may be drawn bearing on 
these points. During this time when silico-manga- 
nese was being used there were periods when the 
alloy was not available and the ferromanganese plus 
ferrosilicon mixture had to be substituted. This 
afforded a direct comparison of these two methods of 
deoxidation. Certain results taken from the heat 
records, and which are believed to be typical,* are 
given in the following table. Approximately, the 
silico-manganese contained 


Silico-Manganese vs. Ferromanganese + Ferrosilicon. 


- 
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CS bxecn 160 300 ... 30,620 0.32 0.63 0.312 248 193 77.8 
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| aes 215 400 ... 40.865 0.24 0.72 0.312 320 294 91.8 
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b speeaia: ote 40 470 40,510 0.21 0.66 0.308 281 267 950 
eee cra ree 40 420 36,760 0.24 0.68 0310 255 250 980 
53 per cent manganese and 20 per cent silicon; the 


ferromanganese, 80 per cent manganese; and the 
ferrosilicon, 50 per cent silicon. The residual man- 
ganese was neglected in calculating recoveries. 


It can hardly be claimed for these figures, or for 
the three years’ records they represent with reason- 
able accuracy, that they furnish a truly scientific basis 
of comparison of the two alternate practices, but they 
do show that the same results (manganese and silicon 


*TIt is obvious that the variation in heat composition and 
average manganese recovery of several years’ practice can- 
not be given ee this table. The records show. greater 
uniformity for the silico-manganese heats. 


146 The Dlast Furnace Steel Plan! 


contents of the finished steel), by using silico-manga- 
nese, can be obtained with consistently smaller 
amounts of both manganese and silicon, as compared 
to the combination of ferromanganese and _ ferro- 
silicon. In addition there is the advantage of having 
a more uniform practice, which in itself would war- 
rant smaller additions. The weights of the additions 
favor the silico-manganese; thus in heats A, C, and 
D, 460 Ibs. (208 kg.) were added as compared to 385 
Ibs. (174 kg.) for G, and in B and E, 615 lbs. (278 
kg.) were added as compared to 510 lbs. (231 kg. in 
F, H and I. The low carbon content of the silico- 
manganese may or may not be a material advantage 
but it is in favor of the single alloy addition because 
the carbon need not be worked as low and there seems 
to be less danger of missing the carbon. 


Manganese-Silicon Alloys in Electric Furnace Prac- 

- tice. 

No information is available, to the writer, bearing 
-on the use of these alloys in electric-furnace practice, 
but we may at least- consider such a possibility on the 
basis of their known behavior. Considering acid 
casting practice first, there seems to be no reasonable 
doubt but that either silico-manganese or silico- 
spiegel could be at once substituted for ferromanga- 
nese and ferrosilicon. Inasmuch as the usual atm 1s 
to make high grade castings, the manganese-silicon 
- alloys would appear to have the distinct advantage of 
making sounder and cleaner steel. Silico-spiegel. 
aside from possessing the theoretical advantage of 
being diluted with iron,* could be more readily pre- 
pared with the correct manganese-silicon ratio so as 
to eliminate the use of an additional alloy. The un- 
certainty of our knowledge as to the relative behavior 
of the manganese-silicon alloys as compared to the 
ferroalloys, and the relative efficiency of low-grade 
and high-grade alloys, as well as the importance of 
this step in the manufacture of steel, suggest the 
advisability of conducting a definite research to settle 
the points. It would seem that there is no better 
place for such a research than in this particular in- 
dustry. | 

In basic electric-furnace practice the manganese- 
silicon alloys, on the same grounds, could likewise be 
utilized, particularly as the attempt is always to pro- 
duce sound and clean ingots. However, in this prac- 
tice, ferrosilicon is used as a reducing agent along 
with coke and hence the operator would probably not 
see any advantage in changing his practice in favor 
of the manganese-silicon alloys. 


Maneanese-Silicon Alloys in Basic Open Hearth 
Practice. 


The amount of information available on the use 
of silico-manganese in basic open hearth practice is 


*In this practice the advantage of greater dilution need 
not carry with it the disadvantage of increased weight on 
account of the higher temperature of the electric furnace. 
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very meager, but it can be said, that silico-manganese 
would probably be as satisfactory as ferromanganese 


and ferrosilicon. ,Through the. cooperation of one 


steel plant, we were able to follow two shell-steel 
heats made with. silico-manganese, which was added 
to the ladle. The second of these heats is given here 
to show what was done. To 11,100 lbs. (5034 kg.) 
of molten pig iron in the ladle were tapped 122,340 
Ibs. (estimated) (55.492 kg.) of steel analyzing 
C 0.09, P 0.012, Mn 0.15, S 0.033, Si 0.02. At the same 
time 1000 lbs. (453 kg.) of silico-manganese (50 per 
cent manganese), 300 lbs. (136 kg.) of 70 per cent 
ferromanganese, 12 lbs. (5 kg.) of aluminum, and 50 
Ibs. (22 kg.) of coal were added to the ladle. The 
heat was in excellent condition and the ingots had 
smooth even tops and displayed no superficial action 
or evolution of gas. ._ The final analysis was C 0.44, 
P 0.028, Mn 0.58, S 0.041, and Si 0.21. The recovery 
of manganese, assuming the entire loss to come from 
the alloy added, was 77.5 per cent; the recovery of 


silicon was 65,1 per cent. Only 24 Ibs. (10 kg.) of 


carbon, or 5 per cent of the total, was lost. In the 
first heat, which was thought to be more highly oxi- 
dized, the recovery of silicon was only 58 per cent, 
while the recovery of manganese was only slightly 
less. This indicates that silicon protects manganese 
in oxidized heats. 

It was our intention to follow two more heats 
made by catching the carbon coming down and by 
adding the silico-manganese to the furnace just be- 
fore tapping, but this has not as yet been done. 


Functions of Manganese. 


During such a critical period as that which has now 
passed, the question might be raised as to the possibility 
of eliminating manganese from steel making. This point 
was considered but it was at once held that the use of 
manganese is not merely an expedient, one for which 
some substitute might readily be made, but one of the 
basic requirements of successful, present-day steel works’ 
practice. It is quite true that in many cases the actual 
amount of manganese used in a heat of steel is greater 
than the purely metallurgical considerations would call 
for any excess that might be used may well be con- 
sidered as so much wasted. 

The first function of manganese, broadly considered, 
is to refine and “settle up” the molten bath of steel. The 
aim is to put the metal in a proper condition for pouring 
and to produce ingots (or castings) of the desired qual- 
ity and texture. While manganese is not the most efh- 
cient element that can be used for this purpose, calculated 
from the heat of combustion of the element to its oxide, 
it is the most satisfactory on account of the excellent con- 
dition (freedom from objectionable foreign inclusions) 
in which it leaves the bath. The theoretical amount of 
manganese required might possibly be calculated from the 
amount of oxygen converted from the active form FeO 
to the inactive form MnO. 
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Reliable Performance of Large Turbines 


Commercial Practicability of Large Units Demonstrated by Instal- 
lations in Successful Operation—Reliability and Operation Placed 
First, Efficiency Second and Cost Third. : 


Significant in the development of the electric power |. compound pure reaction type, the high pressure operating 
industry is the concentration of generating capacity. at 1,500 rpm, with steam at 205 pounds and 120-degree 
This is favored, as Pere a | ‘ superheat, and the low pressure at’750 rpm, 


first, by growth of 
industrial load, 
which centers about 
the cities, and sec- 
ond by the econ- 
omic advantages of 
the large central 
station over the 
smaller one. At the 
present time there 
are six districts in 


exhausting into a 29 inch vacuum. Two.-units 
have had no trouble of any sort and have 
been out of service only for periodical inspec- 
tion and maintenance. On the remaining ma- 
chine the labyrinth packing on the balance 
pistons of the high pressure element has failed 
three times, requiring renewals of some parts. 
Investigation finally showed excessive lost 
motion in the thrust bearing and heavy dis- 
torting stresses, due to rigid bracing of the 
steam pipe near the turbine. . 4 

the United States Another 30,000 kw unit, installed in the 
in which the maxi- | Northwest station of the Commonwealth Edi- 
mum sustained 35,000 kw turbine generator, installed in the Com- son Company, of Chicago, in September, 1917, 
peak load on all monwealin: Hetison: Company, Sica gesi ot, consists of tandem compound, 


companies is above pure reaction type of turbine 
150,000 kw,’ and one of these operating at 1,200 rpm with 
has a peak of 800,000 kw. 220 pounds steam pressure, 200 
These large and growing loads © degrees superheat, and 29 inch 
have put it up to the manufac- vacuum. A few hours after be- 
turers to design generating ing put into service, the labyrinth 
units with regard to their full- peaking on the low-pressure 
load characteristics, and without element failed, due to rigid pip- 
limitations of size. With the ing between the two surface con- 
rapid increase of size there has densers, which prevented them 


been a feeling in some quarters from moving with the turbine 
that the limits of good practice casing (to which they are 


have been exceeded, and that bolted). Temporary local re- 
safety and reliability had been pairs were made and the unit 


secrificed for <<cpeey . at put into service and no further 
That such is not the case, has 30,000 kw turbine generator, installed in the Brooklyn trouble, save a cracked expan- 
been shown in a paper recently Edison Company, Brooklyn, N. Y. ~ sion joint, has de- 


presented before the American 

Society of Mechanical Engineers by J. F. 
Johnson, engineer of the turbine department 
of the Westinghouse Electric & Manufacturing 
Co. Ten machines of this company’s man- 
ufacture, from 30,000 to 70,000 kw., capacity, 
are now in service and have been in use for 
periods of from one to five years. Their per- 
formance removes any doubt of the commer- 
cial practicability of such large units. 


ey ; cylinder, pure re- 
Three machines, of identical design, were - ’ action type, 200 
installed in the East Seventy-fourth street 40:00 AT ae Chace, PHatren ae aa pounds steam pres- 
power house of the Interborough Rapid j sure, 100 degrees 
Transit Company, in the years 1914-1915. They are superheat, 29 inch vacuum, were placed in Brooklyn 


rated at 30,000 kw each and are of the two-cylinder cross- late in 1917. One is in the Gold street station of the 


veloped, and on one 
run the unit was in 
service for 71 days, 
being taken off the 
line only to clean 
the condensers. 
Two duplicate 
machines, of 30,- 
000 kw each, single 


fl I 


FCHICAGO 


piatizes ey (GOO 


UNIVERSITY 0 


148 The Blast Furnace@Stee! Plant 


Edison company, amd owing to urgency, was not oper- 
ated at the manufacturer’s works. After installation no 
correction of balance was necessary. The only troubles 
were a few leaks in the oiling system, and a defective 
gear in the oil-pump drive. This unit has been in oper- 
ation continuously except Sundays, and when necessary 
to clean condensers, at average loads of 23,000 kw and 
peaks as high as 32,000 kw. 


The companion machine was installed in the Kent 
avenue station of Brooklyn Rapid Transit Company, 
about the same time. Just after installation, some re- 
balancing of turbine and generator rotors was necessary, 
and after 10 months’ service the thrust bearing overheated 
and wiped somewhat, but did no other damage. On in- 
spection, the labyrinth packing strips, of aluminum alloy, 
were found corrcded by the action of strong alkalies used 
for treating feed water, and two rows of high pressure 
blading were found damaged at some previous time, 
caused by foreign matter or a defective blade. At another 
inspection 10 months later, a few rows of blading were 
found damaged, and some new gland parts were re- 
quired. 


A 40,000 kw. cross-compound machine has been in 
service at the Brunot’s Island station of the Duquesne 
Light Company since December, 1917. The high-pres- 
sure element operates at 1,800 rpm, and the low-pressure 
element at 1,200 rpm. This unit has been in carrying 
loads of 30,000 to 40,000 kw, with peaks as high as 
50,000 kw. In February the main bearing at the coupling 
end of the high-pressure turbine burned out, apparently 
due to interruption of its oil supply. This let the spindle 
down sufficiently to cause rather heavy blade rubs 
throughout the machine. After rebabbitting the bearing, 
the machine was put back into service, the only other 
work being rechecking clearances and placing a balance 
weight on the spindle to correct for weight rubbed off 
the blades. In July the generator was damaged by 
electrical trouble, and while this was being repaired, 
both elements of the turbine were dismantled, and a small 
amount of damaged blading was replaced. 


Another unit, practically a duplicate of the preceding 
one, but rated at 45,000 kw was placed in service in the 
Providence plant of the Narragansett Electric Light 
Company, in January, 1918. Due to improper initial ad- 
justment the labyrinth packing on the high-pressure 
element was damaged, requiring temporary repairs. 
Later, the couplings were distorted slightly by a series of 
violent short circuits, together with defective workman- 
ship in fitting the coupling keys. Permanent repairs to 
the packing have been completed, but the old couplings 
are still operating satisfactorily without signs of distress. 
Loads on this machine run as low as 5,000 kw, and on 
peaks it carries 50,000 kw for five minutes. 

The largest unit of all 1s a 70,000 kw three-cylinder 
machine, installed in the East Seventy-fourth street sta- 
tion of the Interborough Rapid Transit Company, in 
New York. One low-pressure element was cut in on 
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April 18, 1918, on high-pressure steam. The high-pres- 
sure element was put in service August 21, and the second 
on October 9. On the first low-pressure element, lack of 
sufficient clearance on one spindle ring caused distortion 
and some intermittent vibration. Later a few defective 
blades on the second low-pressure machine were replaced. 
The automatic devices for cutting out a defective element 
without disturbing the other two have been tried out with 
great success. This machine has carried loads of 55,000 
kw with savings up to 61,000 kw. 


While these records do not show 100 per cent in all 
respects, they do show that in no instance has there been 
any evidence of basic defects in design, or inherent dif- 
ficulties in operation. Troubles have all been of minor 
character; due to avoidable defects in details, such as are 
found in new appaartus of any sort or size. It is 
significant that with the exception of the Duquesne Light 
unit, no important part has been returned to the manu- 
facturer for repair or alteration. While most of the in- 
stallations have not been formally tested for steam con- 
sumption, yet definite reductions in station coal consump- 
tion have been effected by their use. 


The satisfactory performance of these units has been 
due to the designers’ insistence that reliability and general 
operative excellence should come first, efficiency second, 
and cost third. The great range of steam temperature 
and pressure from throttle to condenser makes it neces- 
sary to harmonize these three elements, and hence there 
is a constant temptation to cut the initial cost at the ex- 
pense of reliability. For instance, a single-cylinder ma- 
chine is cheaper than a two-cylinder machine, but the 
high-speed and large dimensions of the low-pressure 
blading in a single-cylinder machine introduce large 
stresses and vibration. Theoretically, these stresses 
may be offset by using specially strong materials, but 
these require sensitive heat treatment, and do not have 
the uniformity of the commercially common materials. 
What is really wanted is a generating unit which will 
carry the load day in and day out with good economy, 
letting the interest on increased cost be taken care of by 
the savings in repair and operating charges. It is well 
known that the larger turbines show a saving in build- 
ing cost, in radiation and pressure losses in the piping, 
and in attendance, to say nothing of their somewhat 
higher efficiency. When conservatively designed, their 
operating reliability has proved to be all that could be 
desired by the most cautious engineer, and any public 
service company need have no hesitation in staking its 
reputation for continuous service on their reliability. 


Epitror’s Notre—This article points out very satis- 
factorily, that the contention that large turbines have 
been designed beyond the point of safety and reliability. 
is unfounded. As is pointed defects liable in any new 
installation have arisen, but those have been remedied 
to the satisfaction of the user. It is to be hoped that 
more data and information of the character brought out 
in this article will find its wav into the technical press. 
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International Influence on Steel Industry 


American Production Will Influence and Be Influenced by Steel 
Industries of Foreign Countries ‘to a Greater Extent Than 


Heretofore—International Understanding of Problems Important. 


By L. W. ALWYN SCHMIDT. 


With the world dependent for approximately 50 
per cent of its present and future production of iron 
and steel upon the United States, it is clear that the 
American steel industry wiil exert a considerable in- 
fluence on the iron and steel markets of the world. 
But such an influence cannot be exerted without that 
also counter influences originating in other countries 
will take effect on conditions in our own industry. 
True, the United States exports of pig iron and manu- 
factured steel are small in comparison to the total 
production, but they have increased rapidly. Much 
iron and steel produced in this country also goes into 
building material and industrial equipment of which 
a great deal is exported. An increase in the demand 
for industrial equipment in Europe, necessitating a 
larger consumption of European pig iron and steel 
must create therefore, immediately, an increase in the 
demand for American iron and steel from countries 
which otherwise would have covered their require- 
ments from European sources. An overproduction of 
manufactured iron and steel for which no sale can be 
had in Europe in turn may decrease our own business 
with the rest of the world or even force down prices 
in our own market. A drop in steel prices in this 
country will reflect instantly on steel prices in Europe. 


Conditions over which we have no control are 
affecting constantly the wellbeing of our iron industry. 
Many of these conditions are incidental to the steel 
and iron industry, others have their causes outside the 
iron and steel field proper. They are of a general 
character affecting steel and iron as much as any other 
commodity of international commerce. Such condi- 
tions may exist in all branches of those international 
activities which in their totality make that intricate 
machinery called international trade. They are found 
and react most strongly in the different fields of trans- 
portation, especially in ocean shipping, in interna- 
tional exchange, general industrial activity, railroad 
development, price constellation, labor and even in the 
more national sphere of legislation, as taxation, etc. 


Although we have got accustomed to use col- 
loquially such expressions as “that one country manu- 
factures more expensively or cheaper than the other,” 
there remains nevertheless the fact that as regards the 
socalled leading commodities no country has a marked 
advantage with reference to the price at which these 
commodities can finally be sold in the world’s market. 
The cost of labor may be higher in the United States 
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as compared with Europe or transportation may cost 
more. The handicap as a rule is wiped off the slate 
somewhere between the point where the ore goes to 


the furnaces and where it reaches the ultimate con- 


sumer, and the latter pays approximately the same 
price for American iron as he will have to pay for 
the European product of the same quality. The 
difference is adjusted by more efficient methods of 


‘production, by less costly distribution or by a more 


flexible system of charging profits. 


Whatever methods are applied to keep the product 
competitive in the world’s market, the result will be 
always the same. But to obtain this result the brain- 
work of many men is required who all are kept busy 
from morning to night by this permanent job of 
readjusting cost and prices for the purpose of neutral- 
izing the effect of the factors, inherent or foreign, 
operating to the benefit or disadvantage of our 
national iron and steel industry. 

The great nations of the worid, with the exception 
of England, have tried to eliminate the effect of these 
outside influences on their own industries by the erec- 


tion of tariff walls. But while in this way the national 
production and distribution has been freed at least in 


part from the effect of international economic actions 
these influences continue to operate with unremitted 
strength on all those activities, carrying the industry 
across the frontiers of the own country. 


So far little attention has been given in this coun- 
try to the study of international influences acting on 
our own industries. With the growth of our export 
trade and the expansion of our financial interests in 
other countries we cannot afford, however, any more 
to lead the life of the recluse. [Economic thought and 
speculation in this country will have to take into 
consideration the position of our own industry as part 
of a great system of industries covering all the world. 
We shall have to learn that our iron and steel indus- 
try cannot remain indifferent to the opening of new 
shipping ways, to the up and down of internationa! 
exchanges, or to labor conditions in other countries. 
We must acquire the habit of seeing these expressions 
of economic activity around us and to apply them to 
our own conditions, especially to the study of how 
they may change our own relations to the remaining 
world. 


The last four years have been full of great changes. 
Many are of so fundamental a character that they may 
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ultimately revolutionize the international relations of 
our leading industries, the iron and steel industry 
included. A beginning may be made with ocean trans- 
portation. 

There has been of lately a good deal of general 
talk in the press about the new situation created by 
the. growth of our national merchant marine. Much 
has been said about its enormous carrying capacity, 
about the difficulty of operating it, its operating cost. 
etc. Nobody so far, however, has pointed’ to the enor- 
mous advantage our industries are hound to derive 
from the fact that this fleet of merchant ships, being 
the property of the United States, now can be routed 
in such a way as to serve actually the distribution of 
American industrial and other products. The Ameri- 
can steel industry is vitally interested in this ques- 
tion. Shipping has a natural inclination to congre- 
gate at points where freight may be obtained. But 
the attraction of the home port always ;emains and 
the ships of a nation, wherever they are, will serve 
principally their own country and only take foreign 
freight if none can be had to the home port. The 
principal difficulty experienced by the American iron 
and steel industry in prewar times resulting from the 
lack of American shipping has been the lack of ship- 
ping for transporting iron from this country to ports 
outside the big routes of international commerce. The 
big seafaring nations had very little interest to carry 
our iron and steel to countries but their own, as they 
preferred to sell their own steel. Theoretically there 
has not been a discrimination in rates against this 
country. In practice, however, differences have ex- 
isted nevertheless and have had a very material in- 
fluence on the sale and price of American iron and 
steel. Much of the iron and steel shipped from one 
country to another is carried in normal times in 
socalled tramp steamers. These, in taking shipments. 
do not follow the rates established by the regular lines’ 
but accept freight according to daily rates governed 
by the demand for shipping. When better paying 
freights could be obtained in the direction of Europe. 
these ships would give preference to the European 
trip. In fact, shipping moved in the European inter- 
est, and there was little sentiment lost between the 
foreign carriers and our own exporters. 

The truth of this has been fully realized by our 
big iron and steel producers, and nearly all have 
owned their own ocean carriers already before the 
war. But only the smallest part of the exports of 
iron and steel of this country is shipped in half manu- 
factured state, in bars, pigs, ingots, etc. Much more 
leaves this cowntry in a more advanced stage of manu- 
facture: A big steel company may be able to dispose 
of shiploads of jits product. The machinery manu- 
facturer can send only one machine or a few to one 
market, and it is that trade which has been discrimi- 
nated against. possibly unwillingly. by the foreign 
_shippers. | 
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The existence of an American merchant marine 
will do away with this disadvantage. How important 


careful routing often may be to the development of an 


international trade in primary commodities, has been 
shown already in prewar times. Sweden, for instance. 
had prepared for the opening of the Panama Canal by 
ordering a number of ore carriers which were to use 
the canal for bringing Chilean ore to Swedish fur- 
naces. Germany made a very effective use of her slow 
shipping’ going from Germany to the South American 
west coast for the purpose of bringing nitrate to Ger- 
many by loading these ships with heavy and not well 
paying commodities, including iron and steel. Our 
iron and steel industry will have to keep a watch in 
future on these developments and to inquire into their 
likely effect on the development of our own foreign 


_ business. 


The foreign business of an industry, the production 
of which is so extremely sensitive to foreign influence 
as that of the iron and steel industry, depends for its 
success in foreign markets not only on the existence 
of well conducted means of distribution but also on 
favorable financial conditions. If a certain quantity 
of iron delivered in Argentine commands a certain 
price independently whether it is supplied by the 
United States or any other country, that country will 
receive the order which offers to the purchaser in 


-- Argentine the most favorable exchange conditions. It 


is an old financial rule that a high exchange in favor 
of one country will drive the purchases of the “ad- 
verse” market to other countries but that a low ex- 
change rate encourages trade. This is an economic 
maxim which cannot be understood too clearly in this 
country especially under present day conditions. The 
abnormal state of the world’s finances caused by the 
war have made is extremely difficult for the financiers 
of all countries to keep at par the money exchanges 
between the principal markets of the world. The 
United States, by lending vast amounts and shipping 
enormous quantities of commodities against both of 
which no corresponding values could be delivered. 
have gained an increasing influence on international 
finance, which if left unchecked may prove actually 


_a serious obstacle to our foreign trade. The effect of 


this situation on steel exports can be easily explained. 
Take the position of a manufacturer of machine tools 
in France who has to buy steel. Let him order a 
quantity of steel in this country costing $100,000. In 
normal times he would have to pay 500,000 francs in 
French money. If the purchase had been made during 
the time when six francs were the international 
equivalent (the exchange value) of the france for the 
dollar, his purchase would have cost 600,000 francs. 
During the same time the American manufacturer of 
machine tools still has paid $100,000. If both were to 
make machine tools from the steel which they bought. 
the American maker would he able to sell his machine 
tools for $200,000 approximately. allowing $100,000 to 
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pay for manufacture, labor and his profit. The 
French manufacturer trying to sell at the same price 
having paid 100,000 francs more for the steel, owing 
to the higher exchange, immediately would be in the 
disadvantage against his American competitor at the 
rate of $20,000. What is the result? The French 
manufacturer will buy his steel either in his own 
country or from a market where the franc has a better 
standing in exchange than is the case in the United 
States. 

The application to present day conditions is ob- 
vious. Germany is expected to pay a very heavy 
indemnity to the allied countries. The process of 
paving would create a financial vacuum in Germany 
of such strength as to attract to it the commerce of 
the whole world to the disadvantage of all other in- 
dustrial nations. Hence the difficulty of settling the 
vexing question of the German indemnity without 
injuring at the same time the nation receiving it. 

These few examples will have shown already the 
importance of maintaining a normal foreign exchange 
for the future business of our own iron and steel in- 
dustry. The foreign business of the American iron 
and steel industry has moved very irregularly during 
the war. Our foreign customers were too anxious to 
yet supplies as to worry very much about unfavor- 
able or favorable exchange. The exchange situation, 
however, will play a very important part.in after-war 
trade, and a few cents increase on the dollar in the 
purchase pfice owing to an unfavorable exchange may 
turn the scale of a large order in favor of .another 
country. *. = 


Every problem, be it of distribution or exchange, 


finally centers around the one and principal question 
uf price. A drop in the price of European steel may 
knock the bottom out of the American steel industry, 
it will make unsaleable its products in all the markets 
of.the world. It may, in fact, lay open our industry 
to an attack in its own home market. It has been ex- 
plained already that it is hardly concetvabte—-that a 
very heavy difference in the price of steel might occur 
under present-day economic conditions. But there 
are variations to the theme which may well be noted 
as they will be of considerable influence on inter- 
national steel distribution. Every commodity has a 
competitive distribution radius, the extent of which 
depends largely on special local conditions. English 
iron, for instance, sells over a large part of Europe 
and remains competitive with continental iron. In 
the summer when the rivers are open, English steel 
and iron penetrates much deeper in the European 
continent than during the winter when only railroad 
transportation can be used. In each case the cost of 
transportation added to the cost of production is the 
deciding factor. If the cost of production increases, 
the shipment will stand less distribution expense only, 
and the point of loss of competitive ability will be 
reached much earlier. Si 
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The increase in the cost of steel production in 
l.urope expected as a result of the war, therefore, will 
be of considerable influence on the distribution of 
European steel not only in Europe but also in other 
parts of the world. 


Changes in the labor situation of a buying country 
may have a much more decided influence on the pro- 
duction of steel and iron in our own country than 
only a change of price, as it may alter completely the 
character of the demand. We have had examples of 
what a change in the cost of labor can do to an indus- 
try in our own country. We may now see something 
similar in Europe. The present wages demanded by 
the German iron workers as a result of the revolution, 
of course, will not hold good and will be reduced 
again after normal conditions have been established. 
But it must be clear to every thinking man that Ger- 
many, if it should be compelled to raise wages above 
its present level, cannot continue to sell at its present 
prewar prices. It, therefore, must either reduce its 
output, or it must turn to other methods of produc- 
tion. One solution would be the application of Ameri- 
can methods. The other would be to discontinue the 
manufacture of cheap goods entirely and concentrate 
on high class products as automatic machinery, pre- 
cision machinery, etc. In both cases the effect would 
be felt in the iron industry of the world. Germany 
either might have more iron available for export than 
Is expected just now, or a German demand for high 
class steel would arise. Two million tons of pig iron 
or steel exported by Germany means a corresponding 
reduction in the sales of the other countries. A larger 
demand for high class steel from the same source 
would lead probably to an increase in the cost of the 
latter.” Similarly, France, in the possession of Alsace- 
Lorraine and cheap labor, may turn the scale in steel 
production unfavorable against our own _ industry. 
Extensive strikes in one country must increase the 
demand for steel in another. 

Very much as a change in the industrial character 
of a nation will affect the character of the demand for 
steel coming from that quarter, so the growth of its 
industry will add to the world’s consumption of steel. 
We have had a very good example of the correctness 
of this contention in the rapidly increasing consump- 
tion of iron and steel in such countries as Norway 
and Sweden, and, to give another example, in Brazil 
and Argentine. In all these countries, new industries 
have grown up as the result of the war, and a corre- 
sponding demand for iron and steel has followed. Of 
all the international influences affecting the business 
of the iron and steel industry this natural expansion 
of the demand following industrial growth is the most 
forceful. It is the driving factor of international com- 
merce. Its effects on the foreign trade of the iron and 
steel industry are continually noticeable in changes in 


the direction of the exports of iron and steel. 
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Furnace Company Completes New Plant 


Modern Electric Furnace Manufacturing Plant Built by the 
Electric Furnace Company—Completed at Salem, O.—New Plant 
Result of Development in Business—lIIlustrations and Description. 


Peace has come abruptly, and American industry 
is again thrown completely: upon its own resources. 
Problems are developing that call for better produc- 
tion methods than those which have long been con- 
sidered standard. A tangible proof of an industrial 
demand for more modern methods, is found in the 
large plant just occupied by the Electric Furnace 
Company, at Salem, O. This factory is used ex- 
clusively for the manufacture of Baily furnaces for 
the electrical heat-treating and annealing of steel and 

melting of non-ferrous metals. — 

| The ever-widening field of work to which elec- 
tricity may be applied, has attracted the greatest 
interest throughout industry. Every month we read 
of new electrical inventions that accomplish tasks, 
generally considered impossible. We have long been 


— 


View showing machine shop. 


familiar with the common use of electricity, but 
modern research now demonstrates that heating 
problems also may be solved by drawing furnace cur- 
rent from the same central station that drives the 
motors in the factory. A consideration of the Baily 
factory is worth while, not so much from a standpoint 
of shop equipment, but from a viewpoint of the unique 
features that make an electric furnace plant distinct 
and modern. 


The imperative demands of a growing business led 
to the equipping of the plant shown in the illustra- 
tion. This two story factory with about 70,000 square 
feet of floor space is located on a tract of nine acres 
along the main line of the Pennsylvania railroad at 
Salem, O. This modern factory has a two-story 
main building, 96 feet fronting the Pennsylvania, and 
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100 feet facing Wilson street. Adjoining the main 
building are two sawtooth roofed buildings, one 201x 
97, and the other 97x54. 

As you enter the general office building, the view 
on the left reveals commodious offices; the right wing, 
however, is devoted to a large record room. Here all 
specifications and drawings of the particular needs of 
furnace customers, are carefully preserved. 

Adjoining this office wing is a large, well-lighted 
drafting room. While this room is unusually large in 
size, it is no more than adequate because electric fur- 
naces, especially large automatic types, require the 
highest mechanical skill in design, and this floor fur- 
nishes a pleasant and ideal location for securing the 
infinite detail of the drafting room. A blue print room 
in the rear is provided with usual equipment. 
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Interior view of office. 


One other exclusive feature of this room is worthy 
of attention. A large routing board on the north 
wall offers a very thorough and modern method of 
keeping track of production by showing the exact 
routing of all materials and the progress made on 
every contract handled. 


Special Electric Furnace Laboratory. 

In the northwest wing of the factory, a special 
electric furnace laboratory is maintained, including a 
modern chemical laboratory for making analyses and 
conducting tests upon various metal and upon re- 
fractories and furnace construction parts as well. 

An adjunct to the laboratory is found in a modern 
electric brass foundry, where two standard 7 ft. 105 
kw Baily furnaces are making tests on specific ma- 
terials, and in addition are producing copper castings 
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required in the factory. This is of special importance 
because these copper castings must have a high 
electrical conductivity which is difficult to obtain in 
any other furnace practice. A smaller 40 kw furnace 
is used for small intermittent tests of refractories and 
alloys. The entire equipment makes possible the most 
efficient research into chemical and metallurgical 
helds. The dirt, smoke, fumes, and flame of the pit- 
crucible plant are entirely absent in this ideal foundry. 


Switch and Transformer Construction. 


Passing from the foundry, a steel-tank assembly 
room is found where sheet steel is flouted and oxy- 
acetylene welded into tanks for transformers. Later 
these tanks go to a foundry, where steel tops and 
bottoms are cast on them. 


The machine shop, although modern in every re- 
spect, deserves only passing mention here. The 
switch shop, on the other hand, is distinctly interest- 
ing, because its expert machinists must perform some 
of the most delicate operations that electric furnace 
construction demands. It was very difficult in the 
early days, to find satisfactory low tension switch 
equipment until one of the company’s engineers de- 
signed the present selective oil break switch. These 
are built with the greatest accuracy and most care- 
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ful fitting, yet all parts of the switch are interchange- 
able. 

Following the transformers out to the assembly 
floor, much of electrical interest may be seen. Here 
transformer coils are loaded on blocks to await the 
coils that are receiving treatment on the other side 
of the floor. Coils are here too, ready to be impreg- 
nated, and in the rear of the room winding lathes are 
drawing copper wire from a score of drums. Material 
must be carried in stock sufficient to provide for the 
needs of transformers for voltages up to 22,000 and in 
the whole range of sizes. 

Three stock rooms are maintained. In addition to 
the general and pattern storage rooms, a large space 
is devoted to brick and refractory storage. A large 
stock of special brick is necesary to assure prompt 
furnace shipments. 

The last floor is devoted to structural assembly. 
Here the structural steel shell of the furnace is finally 
assembled with all its external and internal equip- 
ment. A special Pennsylvania siding adjoins the floor 
that the product may be easily loaded upon cars. 

As a whole, the Electric Furnace Company, has 
a plant that represents clearly the growing use of 
electricity as a source of heat for just as wide a field 
of heating operations, as that which it now dominates 
for light and power. 


Practical Pointers on Heating Furnaces 


Demand for Better Product and Reduction of Furnace Losses 

Causes Change in Design to Meet New Conditions—Hearth 

Areas Increased, Furnaces Made Larger and Walls Thicker. 
By GEORGE J. HAGAN. 


An interesting and valuable contribution to the 
technical literature of the industry was presented by 
George J. Hagan, general manager of the Geo. J. 
Hagan Company, Pittsburgh, before the Engineers 
Society of Western Pennsylvania. Mr. Hagan’s paper 
entitled “The Design of Heating Furnaces From a 
Practical Standpoint,” deals with heating furnaces in 
general for treatment of both light and heavy stock; 
method of design and construction, and continuous fur- 
naces for wash heat. Concerning the changes in the de- 
sign of heating furnaces made, due to the increased de- 
mand for the product treated in this type of furnace, 
Mr. Hagan says in part: 

“Hearth areas were increased, the furnaces general- 
ly made larger, and the walls thickened up. Double 
instead of single furnaces were adopted, with partition 
walls permitting of both sides of the furnace being 
used at the same time. With this construction, one 
side of the furnace can, without any detrimental effect, 


Abstract of paper read before Engineers’ Society of 
Western Pennsylvania. 
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contain a hot charge while the other side is ready tu 
receive a coid one. Furnace temperatures were cut 
down so as to maintain the proper heat for working 
the materials. This was accomplished by charging 
larger tonnage and allowing a greater time for the 
materials to absorb the requisite amount of heat, while 
at the same time the temperature of the off-going 
gases was reduced, effecting further economy. Con- 
siderable attention was given to the question of excess 
air for combustion, with the result of practically elimi- 
nating the serious troubles and losses due to scaling. 
In fact, today, black tinplate of 32 gauge for tinning 
purposes, high grade sheet that will stand spinning. 
and deep drawn work—such as ‘tea-tray stock’—can 
be heated with scarcely a trace of scale forming. These 
latter stocks require surface finish as nearly perfect 
as possible, and to secure this the heating had to be 
absolutely uniform and the scale eliminated. Oil as 
fuel for this purpose was not found satisfactory on 
account of the pitting that occurred on the surface of 
the sheets. Natural gas was ideal but the scarcity of 
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it, coupled with the uncertainty of the supply and the 
high cost as compared to coal properly fired, gradually 
_ resulted in coal being adopted as the logical fuel; so 
that today I am safe in saying that I have equipped 
85 per cent of all the sheet and tin mills of this coun- 
try with automatic stokers for coal burning. 

“The combination sheet and pair furnace has given 
excellent results. This type consists of two furnaces 
in tandem with a combustion chamber or firebox at 
one end. Next to the firebox is the pair-heating fur- 
nace, then the sheet or final heating furnace. Today, 
in our best working furnaces, the crown runs in a 
straight line from the stern wall, to the front line of 
the bridge wall, thence it slopes downward. This 
slope as a rule is 1% inches to the foot. The height 
of the skew-back line at the front wall of the furnace 
must be three inches greater than the maximum 
width of the sheet which it is possible to work on the 
particular mill to which the furnace belongs. The 
modern furnace is known as a double furnace. For 
instance, in a furnace designed for a given sized mill, 
the width of the door to each chamber is six inches 
wider than the maximum width of the sheet. Each 
chamber of the sheet-heating furnace must have suf- 
ficient room to permit of edging the sheets. The 
chambers are charged with a pack of iron on the 
hearth in line with the doors and, as a rule, a space 
of 13%4 to 18 inches is allowed on each side of the 
pack for edging. - The combustion chamber 1s 
designed to suit the fuel being used, coal being the 
most common fuel in practice today. In designing 
this furnace for coal, if hand firing is employed, the 
grate area should not be less than 20 per cent of the 
hearth area. If it is stoker fired, naturally the cham- 
ber must be designed to suit the stoker that is applic- 
able for the purpose. 

Annealing Light Stock. 

“So far there has been no mention made of anneal- 
ing light stock. Light sheets are stacked close and 
box annealed; that is, the sheets all come in contact 
and are piled one upon another on a cast-iron bottom 
to a height to suit the annealing equipment, often 
four to five feet. These sheets being light are, of 
course, all handled by hand. In sheet mill practice 
the charge runs anywhere from 15 to 25 tons. A cast- 
steel box is put over the pile of sheets and allowed to 
rest on the same bottom on which the sheets bear. 
Sand is used to seal the box at the bottom, and the 
complete charge with the box and bottom is rolled 
into the furnace by mechanical means. The type of 
furnace for annealing this grade of stock formerly 
used a hollow bottom. These furnaces were only about 7 
feet wide and 14 to 15 feet in depth. Natural gas, 
producer gas, oil, and coal were the fuels used, the 
coal being hand fired. The first boxes and bottoms 
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for containing the sheets were of heavy plate riveted 
construction, but in recent years a demand for longer 
and wider sheets was made. This demand, naturally, 
could not be taken care of without changes in the fur- 
nace equipments, and today the modern furnace em- 
ploys very heavy cast steel bottoms and_ boxes, 
naturally adding weight and area, while the charge is 
somewhat heavier on certain orders and the demand 
for quality is becoming more insistent right along. 
In annealing the sheets the temperatures should be 
absolutely uniform all around the box. The standard 
furnace is a stoker-fired furnace of continuous bridge- 
wall construction with draft outlets at the low point 
on the far side of furnace from the bridge-wall. The 
bottoms and annealing boxes are kept at a certain 
distance from the hearth so that the flames or gases 
can pass between the hearth of the furnace and the 
under side of the boxes. The height of the 
crown at the bridge-wall side of the furnace is 
much higher than the crown at the same relative 
point on the far side of the box. This is essential 
in order that the hot gases coming over the bridge 
wall should have greater room for expansion and thus 
prevent severe action on the flame on the top of the 
annealing boxes. The gases pass over the top of the 
box and down along the sides. A slight excess pres- 
sure is carried at practically all times thus allowing 
the furnace to fill completely with flame. The bridge- 
wall construction permits of increasing or decreasing 
the height; thus, when a furnace is first put in opera- 
tion and an adjustment is required for more uniform 
distribution of heat, it is an easy matter to take care of 
this. This type of furnace has proven a very marked 1m- 
provement over former practice where the hollow bot- 
tom and other fuels were used. It formerly required 
14 to 18 hours to bring a 20-ton charge up to correct 
annealing temperature, while this particular type of 
furnace will bring a 25 to 30-ton charge up to anneal- 
ing temperature from a cold furnace in 10 to 11 hours 
of actual firing. After the corect temperature has 
been reached, approximately 1,500 degrees, these boxes 
are allowed to soak. The soaking period varies some- 
what in different plants, but the correct practice is to 
allow the boxes with their charge to soak from 10 to 15 
hours, by which time the sheets and boxes have 
practically cooled down to a point where the box can 
be pulled and removed immediately. Of course, to 
follow out these ideal conditions correctly, a large 
number of furnaces are required to take care of the 
tonnage but there are really very few plants which 
are equipped in this way. Common practice is to 
bring the charge up to annealing temperature, allow 
it to soak for five or six hours, and then remove; but 
allow the box to remain until the charge has cooled 
down to a temperature at which the box can be re- 
moved without danger of scaling the sheets by ex- 
posure to cold air. This later course 1s very severe 
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on the boxes and if the charge is allowed to cool 
down too rapidiy the annealing is not as good. 


“In jobbing and plate mill practice the greater part 
of the stock is open annealed. This really should not 
be classed with annealing when compared with the 
interpretation ‘annealing sheet-mill stock.’ Open 
annealing is nothing more than the reheating of 
plates, which does, to a large extent, remove the 
stresses in the plate after it has cooled down from 
its initial heat. These plates, as a rule, are kept on 
conveyors or casters after they leave the rolls; and 
are charged almost immediately into an open anneal- 
ing furnace, the term ‘open annealing’ implying that 
the plate is exposed to the direct flame. These plates 
are charged from the casters to the annealing fur- 
nace by hand, which calls for skillful manipulation 
of the tongs. The old practice, which is still exten- 
sively followed, uses a solid-bottom furnace of con- 
tinuous bridge-wall construction. These furnaces are 
8 to 10 feet in width and vary in length, usually being 
a little over twice as long as the longest plate worked 
on the mill. This permits two plates to be in the 
furnace at one time. Sometimes several furnaces of 
shorter lengths are used for each mill, but usually 
two furnaces of greater length are required for hand- 
‘ing the output of one jobbing mill. The bottoms of 
the furnaces always have an outside slope from 
charging door to discharging door, in order that the 
plates can be more readily charged into the furnace 
and dragged out from the opposite end. 

At the time the new plant of the Otis Steel Company 
was constructed, a continuous open-annealing furnace 
was installed. This was very interesting to me as it was 
something I had looked forward to for a long time. I 
paid particular attention to the work and after this fur- 
nace was put in operation found that the unique princi- 
ple used gave every sign of being satisfactory. The new 
departure consisted principally of refractory rollers sup- 
ported by water-cooled axles. These rollers were of 
such design that their refractory surfaces were always 
of the same temperature as that of the heating chamber. 
The running of water through the shaft was only for 
the purpose of keeping it cool, and it was insulated so 
the water would have no cooling effect on the surface 
of the-rolls. No black spots of any kind appeared on the 
surface of the plates. A pinch roller was provided on the 
charging end of the furnace, as well as on the exit end, 
these pinch rollers being operated by power the same as 
the rollers inside the furnace. The shafts of all rollers 
extended through the side walls where bearings were 
provided, and the rolls were driven by chain and sprocket, 
operated by a variable-speed motor of the reversing type. 
The use of this furnace eliminated to a large extent the 
labor required for the old type, and permitted of the 
furnaces being built much longer than those previously 
used. The annealing qualities are far superior; there is 
no labor required for dragging the plates through the 
furnace, and tonnage can be easily doubled with a very 
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substantial increase in efficiency. This furnace is known 
as the Costello open-annealing furnace. Since the first 
installation at the Otis Steel Company’s plant, this fur- 
nace has been taken up by the Canton Sheet Steel Com- 
pany, the Western Reserve Steel Company, the Brier 
Hill Steel Company, and the Newport Rolling Mill Com- 
pany. There was no complaint whatever regarding the 
operation of these furnaces, but it was found that the 
refractory rollers would not stand up any great length of 
time. They were subjected to every element that would 
cause their failure; for instance, abrasion, vibration due 
to sprocket drive, changes in temperature—and all these 
in adlition to carrying the actual load of the charge. 
The difficulty experienced was in retaining the brick 
around the axles. The brick used were side-arch brick 
beveled on each end and held in place by cast-steel disks 
which were also beveled. The width of the furnace gov- 
erned the number of disks and circles of side-arch brick. 
Expansion and contraction had to be provided for, and 
this was accomplished by sliding a pipe sleeve over the 


‘water-cooled shaft with a spring on the outside of the 


shaft next to the bearing to take care of the tension, and 
allow for contraction and expansion. The brick, how- 
ever, would spall and crack, and as I had considerable 
to do with the designing of this furnace I spent a lot of 
time endeavoring to overcome the difficulty. I found it 
was not really a question of getting the proper refractory 
material and, to make a long story short, the trouble was 
finally eliminated by the use of a-certain refractory ce- 
ment. We experimented with every refractory cement 
that was brought to our attention, and all of these cements 
were of some benefit, but the one that proved entirely 
satisfactory appeared to go into working condition much 
sooner than the others and upon closer investigation we 
found that this cement really had welded the joints and 
welded them at a temperature of between 1,000 and 1,200 
degrees F. It was found that a chemical of some kind 
used in this cement caused a slight flux to occur at the 
above temperatures. The flux was almost instantaneous, 
aml actually made one solid mass of the brickwork, so 
that the joints were stronger than the brick. Due to the 
use of this cement there had been no further trouble with 
the rolls. This type of furnace for this particular class 
of work is certainly worth the consideration of anyone 
requiring open annealing of either sheets or plates, as it is 
far superior to the old-fashioned furnace. 


Heating Heavy Stock. 


“In designing a furnace for heating heavy ingots 
for forging and press work, the stock is usually 
brought to a temperature of 2,000 to 2,100 degrees F. 
If it is special alloy steel the heating conditions are 
considerably different from those required for ordin- 
ary material. Special alloy stock is charged into a 
practically cold furnace and brought up to its work- 
ing temperature very gradually, to prevent, as far as 
possible, surface cracks. When surface cracks do 

(Continued on Page 163) 
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Investigation of Gases Occluded in Steel 


Composition and Volume of Occluded Gases and Their Effect 
Upon the Physical Properties of the Metal—Relation Between 


Temperature at 


Evolution of Gas and Electrical Point. 


By THOMAS BAKER. 


It is well known that iron and steel are capable of 
holding in solution or otherwise considerable quanti- 
ties of gas, and that these are often far from negligible. 
Many investigators have attacked the problem with 
the object of ascertaining the composition and volume 
of these gases and their effect on the physical proper- 
ties of the metal, but little is known on this subject 
beyond the part they play in the production of blow- 
holes, and in a peculiar kind of brittleness which is 
developed by pickling. 

Some years ago the author carried out an investiga- 
tion with the above-mentioned object, and also to dis- 
cover the relation, if any exists, between the tempera- 
ture of evolution of the gas and the critical points of 
the steel. 

For this, purpose two crucible steel ingots about 6 
cm. square were prepared in such a way that while 
one was free from blowholes the other contained as 
many as possible. In addition to this material there 
were also obtained some samples of dead soft steel 
such as is employed in the manufacture of tin plate. 


The chemical analysis of these materials are given in 
Table T. 


Table I. 

Cc. Silk Mn. S.. P.. AL Fs 
Solid ingot............. 0.90 0.088 0.096 0.023 0.019 0.033 99.01 
Ingot with blowholes... 0.81 0.080 0.050 0.028 0.019 — 98.84 
Soft steel ingot......... 0.13 0.011 0.370 0.053 0.075 — 99.36 


The apparatus employed for the extraction of the 
gases consisted of a porcelain tube glazed internally 
and externally and closed at each end by rubber stop- 
pers. Through one of these passed a glass tube, mak- 
ing connection with a Torpler mercury pump, and 
through the other two glass tubes into which the leads 
from the thermocouple were fused. An electric resist- 
ance furnace was employed to heat the tube, and in 
order to prevent undue heating of the rubber stoppers 
the ends of the tube were water-cooled. The tem- 
peratures were determined by a thermocouple used in 
connection with a millivoltmeter. 


Before starting an actual experiment it was thought 
advisable to run a blank; accordingly the tube and 
pump were thoroughly dried by drawing a stream of 
dry air through them for several hours. The end of 
the tube away from the pump was then sealed off and 
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the tube exhausted and allowed to stand for 24 hours; 
the tube was then again exhausted and allowed to 
stand for a further 24 hours. At the end of this time 
continued working of the pump failed to pump any- 
thing out of the tube. It was next heated for nine 
periods of 8 hours each to a temperature of about 1,000 
deg. C. and exhausted at the end of every third period. 
The composition and volume of the gases obtained in 
these experiments are embodied in Table IT. 


Table IT. 
Volume 
in c.c. COs. Ha CO. CHiy. Nz. 
First period........ 0.84 15.48 40.00 — 19.95 25.47 
Second period...... 115 1825 52.20 11.22 548 12.78 
Third period....... 118 423 73.22 13.55 5.93 3.13 


No correction has been made for these gases in the 
appended results on the gases obtained from the va- 
rious samples of steel. 


In this connection it is interesting to note that 
Foxt found that thoroughly dried oxygen, when 
swept through an otherwise empty red-hot porcelain 
tube, persistently yielded small quantities of water— 
3.5 mgr. during the first hour, 0.7 mgr. from the 
twelfth to fourteenth hours. | 

A piece of one of the steels, weighing about 60 
grammes and having a thermocouple inserted in one 
end, was next placed in the tube, the latter exhausted. 
and the vacuum maintained for 48 hours before start- 
ing the heating of the tube. After again exhausting 
the tube the experiment was commenced and con- 
tinued over 10 days, the period of heating being 11 
hours per day; and at intervals during each day the 
gas was collected and analyzed. The volume and 
composition of the gases are given in Table III. 


In the case of the steel with blowholes, as many as 
possible were cut open in order to allow the gases con- 
tained in them to escape, the object of the author 
being to obtain the gases from the solid portion of the 
steel, leaving those contained in the blowholes for a 
future investigation. 


Some further experiments were carried out to 
ascertain the effect of such operations as annealing 
and mechanical work on the volume and composition 
of the gases. A piece of the sound steel was annealed 
at a temperature of about 1,200 deg. C. and the gas 
extracted in the manner already described; no marked 
changes were observed in either the composition or 
volume of the gases. No numerical results are given 
for this experiment, since they are simply a repetition 
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Table III. 
Sound Steel—Weiyht taken. 69.3 Grammes. 


Temperature ot 


Extraction. Volume in c.c. Percentage Composition. 
Total. COs. Hs. CO. CH, Na CO; 3 CH, N:2. 
Deg. C 
319 6.53 0.07 6.47 0.07 0.02 0.00 1.07 97.54 1.07 0.30 0.00 
en ee te 10.67 0.19 8.44 2.00 0.07 0.00 1.78 79.10 18.74 0.65 0.00 
OF 228i eet he Peewee 12.87 0.35 8.07 4.40 0.07 0.00 2.71 62.70 34.18 0.54 0.00 © 
OSS) cris 2 tesiaralee eared 22.91 0.75 6.96 15.02 0.12 0.03 3.27 30.38 65.56 0.52 0.13 
ri 1. ae eee er eee rene 12.61 0.07 4.74 7.72 0.06 0.01 0.55 37.58 61.22 0.47 0.08 
POD Soo SM cine BNR ate BS 6.71 0.02 3.35 3.26 0.05 0.02 0.29 40.92 48.58 0.74 0.29 
BOD | Aeon ehh at AS ir wet ea 4.29 0.00 2.24 1.97 0.08 0.CO 0.40 52,21 45.92 1.86 0.00 
SO 2 etc iag Se pai ee ees 4.59 0.05 2.24 2.22 0.08 0.00 1.08 48.80 48.36 1.74 0.00 
SS ae are 5.04 0.03 2.53 2.42 0.07 0.00 0.59 50.19 48.01 1.38 0.00 
OG! fiers sine ot dace iien 22 ain 5.64 0.01 2.83 2.75 0.04 0.01 0.17 50.17 48.75 0.70 0.17 
Totals . 91.86 1.54 47.77 41.83 0.66 0.07 
Steel With Blow-Holes—Weight taken, 63.2 Grammes. 
BOO) 64%. ide eas Gean O28 0.09 3.04 0.06 0.05 0.04 2.74 92.68 1.82 152 1.22 
GOS ec shale no. Gie ue 2.96 0.06 2.70 0.08 0.06 0.C6 2.02 91.2] 2.70 2.02 2.02 
681 2.2.00... 4.36 0.06 2.16 2.01 0.15 0.03 1.37 48.39 46.10 3.45 0.69 
696 ........ oo... 65.45 0.02 1.49 3.85 0.05 0.04 0.36 27.34 70.€4 0.91 0.73 
P20 hes esa iad BOA 0.03 1.84 3.11 0.06 0.00 0.59 36.50 61.70 1,19 0.00 
762. 3.80 0.02 1.87 1.81 0.9 0.01 0.52 49.2] 47.63 2.37 0.26 
I Mats eae ae eee 3.98 0.02 2.01 1.87 0.07 0.01 0.50 50.50 46.98 1.75 0.25 
8o3 . 4.24 0.03 2.18 1.93 0.10 0.00 0.71 51.41 45.51 2.35 0.00 
OMA 60h oe bo nen 3.8 ba is 4.48 0.02 2:32 2.08 0.05 0.01 0.45 51.78 46.42 1.11 0.22 
1.046 4.50 0.02 3.38 1.05 0.05 0.00 0.44 75.11 23.33 1.11 0.00 
Totals 42.09 0.37 22.99 17.85 0.73 0.20 
Soft Steel Ingot—Weight Taken 66.6 Grammes. 
AD Aly Sieetsiitthecieb- vs bs: he 2.79 0.04 2.68 — — 0.07 1.43 96.05 — — 2.51 
B25: wits. Gao wateo kines 2.37 0.01 2.33 0.01 — 0.02 0.42 98.31 0.42 0.84 
C9 6.05 0.01 5.90 0.13 0.01 0.00 0.16 97.52 2.15 0.16 0.CO 
667 4.92 0.08 458 0.27 0.01 0.CO 1.€2 93.C9 5.48 0.19 0.CO 
FO acess 2 7.26 0.31 3.64 3.29 0.02 0.CO 4.27 50.13 45.31 0.27 0.00 
786 17.19 0.24 5.24 11.63 0.07 0.C0 1.40 30.48 67.65 0.40 0.00 
X36 13.20 0.10 4.19 8.67 0.13 0.11 0.76 31.74 65.68 0.98 0.& 
R85 7.03 0.01 3.33 3.54 0.13 0.02 0.14 47.37 50.35 1.84 0.28 
065 8.03 0.01 3.99 3.89 0.13 0.01 0.12 49.68 48.44 1.61 0.12 
Totals 68.84 0.81 35.88 31.42 0.50 0.23 
Table IV.—Bar—Weight Taken, 67.7 Grammes. 
Temperature of 
Extraction. Volume in c.c. Percentage Composition. 
Total. COs. H2. CO. CH, N2 CO: H; CH, Nz. 
Deg. C 
435 1.6] 0.06 1.46 0.02 0.07 3.72 90.68 1.24 4.34 
509). iho est edusee 2.21 0.02 2.14 _— 0.05 0.91 96.83 — 2.26 
610 1.85 0.00 1.71 0.09 0.05 0.CO Y2.43 4.86 2.70 
OP aii pce sets bandon DBS 2.35 0.02 1.80 0.42 0.02 0.09 0.85 76.59 17.87 0.85 3.83 
Ge sea, Sy idosntg ted 5.4.0. tat 2.75 0.03 1.43 1.25 0.CO 0.04 1.09 52.00 45.45 0.00 1.45 
788 9.14 0.11 2.48 6.48 0.00 0.07 1.20 27.13 70.89 0.00 0.76 
&23 7.13 0.07 2.43 4.55 0.01 0.07 0.98 34.08 63.81 0.14 0.98 
BES Auckewets we Be eae 3.96 0.02 1.81 2.09 0.01 0.03 0.50 45.70 52.78 0.25. 0.76 
oy a eT eae ee ee 5.25 0.00 2.48 2.60 0.00 0.17 0.00 47.23 49.52 0.00 3.23 
Totals: 26.4804 e¢cace 36.25 0.33 17.74 17.39 0.04 0.64 


of those already given for the same steel in the un- 
treated condition. 


Table V. 
236 
nnrOv . 
SEOEG 33 
nae 28 Os gS Average Percentage 
Description. bo & EOS E.5 Composition. 
30203 Ba 
zeSh3 25 co. Hw. CO. CH. Ns 
Sound steel..... 69.3 1.32 91.86 1.68 52.00 45.53 0.72 0.07 
Sound steel re- 
heated ....... 4.73 1.40 66.54 1.16 49.55 45.99 2.71 0.59 
Steel with blow- 
holes ........ 42.1 0.66 63.20 0.88 5456 42.26 1.73 0.47 
Soft ingot...... 66.6 1.03 68.84 1.18 52.12 45.64 0.73 0.33 
Bar from soft in- 
SOt. case eases 67.7 0.53 36.25 091 49.08 48.12 O11 1.77 


In order to investigate the effect of mechanical 
work, an ingot from the same cast of soft steel as 
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that already employed was rolled down from 9 in. 
square to a plate 9 in. wide by % in. thick, and a piece 
selected from a position corresponding as nearly as 
possible to that of the piece from the first ingot. The 
results of this experiment are embodied in Table IV. 


In Table V the results of all the experiments arc 
collected. From these it appears that the composition 
is practically the same throughout the series, but that 
the volume varies considerably. In the case “sound 
steel” and “steel with blowholes,” the variation in 
quantity 1s easily explained, since the latter before and 
while socidifying would boil off the greater part of the 
gas. In the case of the “soft ingot” also which con- 
tained an outer ring of blowholes, a smaller quantity 
of gas might reasonably be expected when compared 
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FOREIGN RELATIONS 
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FOREIGN TRADE OPPORTUNITIES. 


The following foreign trade opportunities are reported in the 
daily Commerce Reports. Reserved addiesses may be obtained frum 
the Bureau of Foreigu aud Domestic Commerce, Washington, D. C., 
and its district cu-vperative ofuces. Reqyuest for etch oppsrtunity 
shculd be on a separate sheet and state opportunity numoer, ‘bhe 
bureau d es pot furnish credit ratings: or assume responsibility as to 
the standing of foreign inquirers; the usual precautiuns suveuld be 
tuken il await Causes. 

28245—A firm in Scotland desires to purchase steam fit- 
tings of all kinds, such as vaives and cocks in gunmetal, 
cast iron, and steel for steam, water, gas, air, or oil. Tubes 
and fittings for gas, water, and steam, and pressure gauges. 
It also desires to secure an agency for the sale of these sup- 
plies, and where an article is patented, either of buying the 
patent or of manufacturing for the owner of the patent under 
a royalty. Reference. 

28248—A conipany in Canada desires to be placed in 
communication with manufacturers of plastic or jointless 
firebrjick. (This material is a fireclay in a moist condition 
to be used in the building up of special forms in boiler work, 
foundry work, etc.) 

282h0-—A man in England desires to be placea in com- 
munication with manufacturers of iron and steel. Reference. 

28200—An electrical supply firm in Belgium desires to be 
placed in communication with firms for the purchase of 
electrical appliances, electrical machines, machine tools 
worked by electricity, insulating mater.al, conductive wire, 
etc. Catalogs and price lists are requested. Correspondence 
should be in French. 

283C5—A man in Norway desires to purchase iron and 
steel, metals, heavy hardware, machinery, electrical apparatus 
and supplies; light, heat, and power service, lead, and steel 
and copper wire and cable. Terms, cash against documents 
at destination. Correspondence may be in English. Refer- 
ence, 

28321—A man in France desires to secure an agency for 
the sale of hardware. Correspondence may be in English, 
French prefered. References. 

28323—A firm in Sweden desires to purchase lubricating 
oil, beltings, packings, and mechanical supplies. Corre- 
spondence may be in English. References. 

28330—An agency is desired by a man in Australia for 
the sale of galvanized iron. Reference. 

28551—A company in Belgium desires to purchase all 
kinds of electrical goods and appliances directly from a 
manufacturer in this country. It also desires to act as agent 
for the sale of these goods. Quotations should be given 
f.o.b. New York. Payment to be made in New York against 
documents. Correspondence may be in English. Reference. 

28354—A man in Denmark desires to represent American 
firms for the sale of iron and steel, and machinery. Corre- 
spondence may be in English. 

28558—A manufacturer in Belgium desires to purchase 
cast steel wire for the manufacture of cables, of ordinary, 
extra, and of extra superior quality, diameters from 0.7 mm. 
to 2.5 mm. for galvanized and ungalvanized. The diameters 
most used are 1.8 mm., 1.9 mm., 2.0 mm., 2.1 mm., and 22 
mm. He also states that he is in great need of hemp, spun 
hemp, maniia and Russian hemp, as well as various oils and 
fats. Correspondence should be in French. 

28377—A firm in Sweden wishes to purchase iron, steel 
and general hardware. Correspondence may be in English. 
References. 

28382—.4 company jn France desires to secure an agency 
for the sale of sheet iron for boilers and railway carriages, 
structural and cornice iron, round and square iron bars, and 
iron, steel, and brass pipe for boilers and locomotives. 
Correspondence should be in French. References. 

28300—The manager of a firm in China, who is soon to 
be in this country desires to purchase piece goods, hardware 
and sundries. 

28303—A commercial agent in Algeria desires to secure 
an agency for the sale of kitchen and household articles in 
tin, enamel, and galvanized iron; steel for construccio> nur- 
poses; agricultural machines; machines for cigarette making; 
stills; cotton goods, bleached, unbleached, and printed: silk 
goods; writing and wrapping paper; and leather and rubber 
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articles. Correspondence should be in French. Reference. 

28304—-An agency is desired by a man in Switzerland for 
the sate of building materials, plastering and painting equip- 
ment, ironware, insulating materials, industrial supplies, belt- 
ings, oils, lubricants, belting buckles, household articles, 
Sanitary suppljes, lace and colors, tapestry, chemicles, and 
technical and special articles. Correspondence may be in 
English. References. 


JAPANESE SHIPBUILDING PROGRAM FOR 1919. 

According to the most authentic information available, 
181 steamers, each having a capacity of more than 1,000 tons 
deadweight, aggregating 1,189,285 tons, will be built at various 
leading shipbuilding yards in Japan in 1919. With peace 
restored, many small shipbuilding concerns which have been 
started at various different places in this country in such 
rapid succession since the war and which have no strong 
financial backing are destined to disappear soon. 

On the other hand, such large corporations as_ the 
Kawasaki Dock Company, of Kobe, the Mitsubishi Ship- 
building Company, both at Bagasaki and Kobe, the Asano 
Shipbuilding Company, of Yokohama, the Uraga Dock Com- 
pany and several others, all representative in the shipbuild- 
ing world of this country, are now contemplating expansion 


on a large scale for the post-bellum trade. These big ship- 


building concerns believe themselves quite fortunate in hav-- 
ing opportunities for employing many skilled workmen, dis- 
charged by the above-mentioned small firms recently, at 
most favorable conditions. 
Output of the Several Firms. 

Further particulars of this vast shipbuilding program for 
the next year in which practically all leading shipbuilding 
firms in this country are included are given below: 


No.of Aggregate dead 
Name of concerns vessels weight tonnage 


KRawasakt . crac evade oer begets 37 333.C00 


Osaka Iron Works (Sakuratima).. 9 &3,000 
Osaka Iron Works (Innoshima).. 8 74,0CO 
Mitsubishi (Nagasaki) ............ 10 74.300 
Mitsubishi (Kobe) ................ 6 33 5CO 
a ti ean Diet is de ne Ga terrains 12 91.2€0 
ASANO: 6b euibewe ch cawacens dasa ele. 10 RR (CO 
PLATA. aoseeicae teal ewes hoy h Sete cok 8 67,5CO 
Yokonania DOCK “ic aeinsccndeniearte de 9 58 200 
IT GUS: eotaxin eases hc anes, WS can Kae 7 45.000 
MCUs decd ievtca geutr Sees eats chats aedsacametaks Maia ies 5 34,000 
[shikawajtitlde 2oicr. cotton eta. 6 20 C00 
INTEL AS - Sea aap axe Gos nas Came g ease salen eas 4 25,00 
Osaka Dock sx chine eeies vow ee 8 210700 
POS a WN nae theo lececew ap dag es Norca oe Gates 4 22 000 
(ODA. 4 sa dws toad fa sue a heen ani 5 19.0¢0 
NOOO: ene gawien’s areas pyle sade ea 4 17 400 
Teta hata? code wads Pista ea ih eal eee 3 4 15.380 
IN ATW) Mas tneitas et ee ee Re yee 4 13,600 
PAZAWA. 2cisee date 42 e eeanstenis Se ieee 5 1) 675 
WieatSUO:- 4 sire de Ge valet ae ede mo 3 5,900 
RitSug awa: ieee ee eee ee ee aucds 1 1.5¢0 
CDINOS aise ale wit hati e Rutan OR OG 5 oo oy, oh 2 4,500 
PLATA acetates anu eee atag ae sha tien 2 470 
Kovit, Salata ins tp alk Gon nthe artes ancuonen ote 2 2 3,900 
Hakodate is.c5 Sooo oe Shee Paes 2 3.200 
CHNOSEY 44.4 wie oo oes ete thasadd mews ] 2 (CO 

POUL: cow wewceee hore ees etat iad 18] 1,189 285 


Many persons who have been watching with interest the 
movements of K. Matsukata, president of the Kawasaki 
Dock Company, who returned home recently after having 
spent nearly three years in England, are not disappointed in 
their expectations. Soon after his return home Mr. Matsu- 
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kata announced that the capital of his firm would be in- 
creased to 50,0C0,COO yen ($24,900,0C0), the greater part of 
the new shares being given to the workmen who have worked 
faithfully in his firm for a long time. This is not all that 
has been done since his return home, for another notable 
announcement is the establishment of the Daifuku Steamship 
Company with a capital of 20,C00,000 yen ($9,960,CCO) and also 
a chemical factory, equally influential, with several experts, 
employed during his stay abroad, working in the latter firm. 


EQUIPMENT AND OUTPUT OF A CHINESE 
SHIPYARD. 


The Kiangnan dockyard is located on the Whangpo River, 
Shanghai. It is above both the foreign scttlement and the 
native city. In organization it is a Chinese government ship- 
yard, the only one doing commercial construction. Its 
directorate is Chinese, the managing directors being Admiral 
Liu and Mr. Kwong, Sr. Its technical administration is in 
the hands of a mixed Chinese-European staff, there being 10 
English employes superintending the engineering problems. 
The chief engineer is an Englishman named Morgan. 


Capacity Being Enlarged. 

The capacity of the plant is very limited, and compared to 
a modern European shipyard it is antiquated. This fact. 
however, assumes less importance when we consider what 
such a plant means to China and Chinese development. The 
building ways line the Whangpo for several thousand feet 
and appear to be somewhat hampered for space. Five new 
ways are under construction. 

Present construction consists of a 1,200-ton composite 
freighter (steel-framed, wood-sheathed type) which, under 
prevailing high prices, will cost $4C0,0CO. Were steel plating 
to be used instead of the wooden sheathing there would be 
a difference of $400,000 in favor of wooden construction. as 
an all-steel ship of this type would cost $XCO.0CO. provided 
ship’s plates could be had on the market. Apart from the 
framework, the only steel consists of plate for trimming tanks 
forward and amidships. When I visited the dock there were 
several commercial steamers under repair. A  4.CCO-ton 
Yangsze type that would now cost fully $£C0.CCO, and a Ger- 
man river gunboat which had been thoroughly crippled be- 
fore the Chinese government took it over. 


Description of Drydock. 

Then in the drydock, 523 feet long, with 20 fect of water 
from the sill were two ships—a 125-foot coast patrol boat, 
and an old Chinese government training ship which was 
being reconstructed as a merchantman for Shanghai Chinese 
interests. Four patrol boats of 125 foot length were also 
under construction. This drydock opens onto the Whangpo 
River which has 16 feet of water (mean low water) and with 
tides is materially deeper. 


SIXTH NATIONAL FOREIGN TRADE CONVENTION. 


The chairman of the National Foreign Trade Council. 
James A. Farrell, has issued the formal call for the Sixth 
National Foreign Trade Convention, to be held in the Con- 
gress Hotel, Chicago, on Thursday, Friday and Saturday, 
April 24, 25, and 26, 1919. 

This year, says Mr. Farrell, the convention has assembled 
a large amount of valuable technical information, which is 
available to all delegates who wish to use it. This informa- 
tion will be furnished by the volunteer trade advisors of some 
of the most experienced business houses and by the repre- 
sentatives of the government trade agencies. A number of 
prominent business men of long experience in every branch 
of foreign trade have offered their services as volunteer 
advisors. The information they can give is based on per- 


Google 


The Dlast Fumace™ Steel Plant 159 


sonal experience and as such is doubly valuable. In addition 
the Department of State will codperate by assigning to the 
convention some members of the consular service who will 
just have returned from Europe, Latin America, and the 
Far East. The Department of Commerce will send a num- 
ber of its experts from the Bureau of Foreign and Domestic 
Commerce. The Shipping Board will be represented. The 
Pan American Union will be present to give information on 
their respective fields and can supply a great fund of valuable 
information if called upon. 


TINPLATE PRODUCTION STARTED IN NORWAY. 


(Weekly Bulletin, Canadian Department of Trade and Com- 
merce, Ottawa, January 13, 1919.) 

The Norwegian canned-goods exporters have been suffer- 
ing considerably during the war for want of tinplates for 
cans. There has now been started a mill for rolling tin- 
plates. The production for a start is calculated for 18,COO 
tons of tinplates per year, but it can be increased to three 
times this quantity. ‘he imports of tinplates to Norway 
were 32,C00 tons in 1912, 41,0L0 tons in 1915, and 29,000 tons 
in 1916. 


DROP IN JAPANESE-EUROPEAN FREIGHT RATES. 


(Consul General George H. Scidmore, Yokohama, from Japan 
Advertiser of Decemver 18, 1918.) 

The Nippon Yusen Kaisha has just notified shippers that 
freight rates on the European run will be lowered after a 
fortnight by 2CO shillings per ton. This is due to the extremely 
dull trade on the run under the influence of the cessation 
of hostilities. 

Up to the date of armistice the Japan-London rate was 
firmly maintained and ranged between 1,6C0 and &CO shillings 
per ton. With the conclusion of armistice cargo consignments 
vegan to fall off, as merchants stopped all new business in 
anticipation of declines both in the cost of merchandise and 
freights. Shipowners even now have very few new inquiries 
for space. The Nippon Yusen Kaisha has decided to dispatch 
seven extra liners this month, but that is intended for the 
complete relief of congestion of old consignments. 

The present announcement of lowering freights has been 
made to induce shippers to revive space demand. The new 
rate on bulky cargo is 400 shillings, while that on notions is 
5CO shillings per ton. They will be applied to consignments 
made January and after. Rates on cargo bound for Marseille 
are, however, kept to the old rate of 8CO shillings per ton 
on bulky cargo and 600 shillings per ton on notions. 


PREPARATIONS FOR THE THIRD BORDEAUX FAIR. 


Literature regarding the third Bordeaux fair, which is to 
be held from May 31 to June 15, has been received by the 
Bureau of Foreign and Domestic Commerce in the form of 
(a) application blanks for participation in the fair; (b) sample 
contracts for advertising space in the official catalog; and 
(c) pamphlets describing the plan of the buildings and their 
location on the Place des Quincones, presenting the advan- 
tages to buyers and sellers meeting at this point, and giving 
information in regard to the date of subscriptions, accommo- 
dations offered in the way of customs, furnishings, lodgings. 
etc. 

John M. Chapman, president of the Lamontagne, Chap- 
man Company (Inc.), 101 Park avenue, New York, is the 
ofhcial representative of the fair in this country, and those 
desiring further information are advised to get in touch with 
him. 

Copies of the literature referred to may be obtained from 
the Bureau of Foreign and Domestic Commerce or its dis- 
trict or cooperative ofhces by referring to file No. 11070 a. 
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ECONOMIC CONSIDERATIONS 
PRACTICE.* 


IN COKE-OVEN 


Compared with the beehive coke oven, the by-product 
oven produces an equal quality of coke at a lower cost, uses 
less coal per ton of coke, and widens the range of coals 
available for coking. It therefore has a greater steadying 
influence on fluctuations in the cost of coke, and ultimately 
of iron. 


Why Do Beehive Ovens Survive? 

The economic advantage is all in favor of by-product 
practice, because it develops more fully the potential value 
of the coal and conserves our national resources. It is 
therefore surprising that so much coke is still made in bee- 
hive ovens. It is not the large capital cost that stands in 
the way, for the value of the coal saved will itself pay the 
interest and depreciation charges. Taking a coal yielding 
60 per cent of coke in beehive ovens and 7/0 per cent in by- 
product ovens, to make 100 tons of coke 23 tons more coal 
would be required in the bechive oven than in the by- 
product; or—to carry it a step farther—if the output of a 
battery of 40 by-product ovens is made in beehive ovens, 
16,000 tons more coal per annum would be required; there- 
fore the value of the coal saved will pay the interest and 
charges. Nor is it altogether prejudice against the appear- 
ance and form of the coke. Two reasons are advanced for 
the survival of beehive ovens, namely:—(1) They may be 
started with little preparation and cost when the market is 
favorable, and stopped in less favorable times, whereas a 
by-product plant must be operated continuously (especially 
if linked up to the colliery or ironworks for power purposes). 
(2) At a particular colliery the output of coking slack may 
fall short of the quantity that will most advantageously 
carry a by-product plant through bad times. The essential 
complement of foremen and operative team not on tonnage 
rates is capable of dealing with, say, 40 discharges of coke 
per day, and the cost of labor per ton of coke is nearly 
doubled if there are only 20 discharges. A battery capable 
of 40 discharges will consist of 50 ovens, assuming a coking 
period of 30 hours. These are favorable conditions in regard 
to labor cost, although, of course, smaller batteries may be. 
and are, operated with financial success. But if a combina- 
tion of interests can be brought about, the output of slack 
from two or more neighboring collieries may be amalga- 
mated with advantage to each. 


Location of Ovens. 

When there exists no special reason for linking up the 
ovens to the colliery, such a combination may advantageous- 
ly join the blast furnace owner and assemble the coals at 
the ironworks. The colliery irregularities of supply are then 
largely eliminated, and the ovens may be worked intensively 
and without those variations which rob the operation of its 
economies. Whereas at the colliery the coals must be 
absorbed as they are produced, they may be mixed at the 
ironworks to give a more constant average content of vola- 
tile matter and produce a more uniform quality of coke, 
although one or more of the constituent coals be of only 
indifferent coking quality. 


*Abstract of paper read, November 9, before the Midland 
Institute of Mining, Civil and Mechanical Engineers. 
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Mixing Coals. 

Wherever the ovens may be located, the mixing of the 
coal ought to receive more attention than it does at present. 
It is due largely to the use of inferior coking slacks without 
adequate mixing that some of the by-product coke produced 
today merits all the prejudice which attended its earliest 
introduction. The blast furnace manager wants coke uni- 
form in quality, and at least constant in its imperfections. 
An intimate and uniform mixture of the slacks for by- 
product ovens is not easily made and maintained over long 
periods. When derived from two or more seams, the slacks 
are not sufficiently mixed by tipping alternate wagons into 
the raw coal-hopper, and by the turning over it receives in 
the washery and drainage bunkers. Better results can be 
obtained from an arrangement consisting of several under- 
rail hoppers fitted with revolving feed-tables drawing regu- 
lated quantities from the several hoppers on to a common 
belt supplying the washery. 


Moisture. 

It is generally agreed that washed slack should be 
drained for 48 hours before crushing, and that a longer 
period does not reduce the moisture to a degree commen- 
surate with the cost of the additional drainage hoppers 
which would be required. The moisture may then be 10 to 
12 per cent, or even more, according to the fineness of the 
slack. In coal containing 4 per cent of combined water and 
10 per cent of added water, 14 tons of water is charged into 
the ovens for each 8 tons of coal; and, while a limited quan- 
tity of moisture is advantageous to the formation of am- 
monia and necessary to the process of compressing the 
charge, it all has to be evaporated to steam in the oven— 
an appliance singularly unfitted for the purpose. 


Weighing. 

The coal usually passes through the screens directly into 
the washery, and the weight of washed slack charged into 
the ovens is acertained only from the coke and breeze made, 
based on the laboratory yield. It would be of great advan- 
tage if the washed slack could be weighed, and where a 
band conveyor is in use it 1s quite practicable to install one 
of the continuous type of weighjng machines. 


Compressing. 

The stamping of charges serves to improve the quality ot 
many British cokes. Careful tests made in Semet-Solvay 
ovens on coals containing from 26 to 28 per cent of volatile 
matter show that the weight of the charge is increased 
approximately 30 per cent, which is reduced by the longer 
coking time to a net gain in production of about 13 per cent. 
If it is established by trial that the quality of a coke is im- 
proved by compression, that operation is preferable in many 
ways to top-charging. The top of the charge has the same 
density as the bottom and the coke is therefore more uni- 
form; the proportion of breeze is reduced; the charge is a 
constant quantity and a measure of the capacity of the 
plant; the capacity is maintained at a maximum independent- 
ly of the skill or care of workmen; the oven being complete- 
ly filled, the amount of free space on top of the charge, and 
consequently the degradation of by-products, is minimized: 
the gas off-take may be in the center of the oven length, and 
the path of the gases shortened; finally, except in the 
smaller plants, the labor cost per ton of production is 
definitely below that of the best system of top-charging. 
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The Smelters Steel Company, Henry Building, Seattle. 
Wash., has commenced the construction of a new electric 
furnace on the commercial waterway, British Columbia. The 
plant will consist of four modern furnaces, with capacity of 
about 30 tons of high-grade iron per day. It will handle 
material from the company’s iron ore mines in British Colum- 
bia, and will be thoroughly up-to-date in all particulars; con- 
siderable equipment for the new plant has been purchased. 
G. Lewis Casey is president. 

The Belfont Iron Works Company, Ironton, O., is plan- 
ning to install new equipment at its blast furnace during 
the coming year. It is proposed to increase the present 
capacity of the plant about 50 per cent. The new installa- 
tion will comprise a gas washer, slag pit equipment, and 
other apparatus. 

The Bethlehem Steel Corporation, Bethlehem, Pa., has 
arranged for an appropriation of about $20,000,000 for im- 
provements and extensions in its various steel plants during 
the coming year. The majority of this fund will be used 
for the completition of the company’s large steel plant at 
Sparrows Point, Md., including plate mill and other works 
departments. It is proposed to bring the aggregate capacity 
of the company’s plants up to about 3,000,000 tons of steel 
per annum, with rolling mills and other finishing works to 
provide facilities for handling this amount of material for 
the manufacture of commercial products. The company is 
now making repairs at one of its rolling mills at the Steelton. 
Pa., works. 

The Strong Manufacturing Company, Sebring, O., is con- 
sidering the construction of a new sheet mill at its local 
works. The plant will be designed to manufacture sheets for 
the production of enamel ware, and is to be constructed in 
connection with a new addition to the enamel ware plant 
to double the present capacity of the works. 


The Weirton Steel Company, Weirton, W. Va., is making 
rapid progress in the construction of a new blast furnace at 
its local plant. The unit will have a capacity of about 6CO 
tons and will be used for the production of pig iron. 

The Tennessee Coal, Iron & Railroad Co., Fairfield, Ala., 
is planning to place new mills now in course of erection in 
service at an early date. Work on the 110-inch plate mill 
has now been completed, and this department placed in 
operation. A 4Qinch blooming mill and 26-inch shaping 
mill are now nearing completion, and will be placed in serv- 
ice at an early date following the installation of machinery, 
and considerable of which is now on the site. George G. 
Crawford is president. 


The Ordnance Department, Washington, D. C., has com- 
menced the construction of a new plant at Charleston, W. 
Va., to be equipped as an armor plate works for the Naval 
Department. Contract has been awarded to the American 
Bridge Company, 42 Broadway, New York, for the con- 
struction of a number of buildings for the new works. These 
various structures will average from 1,200 to 1,600 feet in 
length and exclusive of equipment are estimated to cost 
over $2000,000. With machinery and operating equipment, 
the entire plant will represent an investment of close to 
$15,000.000, an original appropriation of $11 COOCOO being in- 
creased to this amount for the purpose. The plant will be 
operated in conjunction with the other steel works of the 
government at this location, which are used for the manu- 
facture of guns and other ordnance work 
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The Ford Motor Car Company, Detroit, Mich., is making 
rapid progress in the erection of its new steel works on the 
River Rouge, to be used for the production of material for 
Ford automobiles, trucks, and tractors. The plant will con- 
sist of two blast furnaces, each with capacity of about 600 
tons per day, a coke works, with by-product coke plant, 
foundry, and other structures, as well as a large electric 
power plant for works operation. The first blast furnace 
unit with auxiliary equipment, including three hot blast 
stoves, iS now nearing completion, and is expected to be 
ready for operation at an early date. Within the next few 
weeks the coke plant, with by-product equipment, will also 
be ready for active service, with capacity of about 12,0C0,COO 
fect of gas daily. The foundry to be erected, will be about 
250x960 feet, and will be located near the blast furnaces. It 
will be fully equipped for all features of work, and will be 
supplemented by a number of subsidiary buidings for 
general production. The electric power plant will be erected 
during the coming spring, and will have a capacity of about 
32000 kilowatts, divided into two turbo generator units of 
20,CCO kw, and 12,000 kw, respectively. This plant, with 
boiler house, etc., is estimated to cost over $2000.000. The 
entire works are expected to represent a total investment of 
over $40,C00.0C0, and of which amount about one-quarter has 
now been expended. The plant will use iron ore from the 
Lake Superior district. 


The Wellston Iron Furnace Company, Wellston, O., is 
making improvements at its blast furnace plant. No. 1 fur- 
nace has now been relined and blown in. No. 2 furnace 
will be relined and improved, and is expected to be ready for 
service by the end of March. 


The Aluminum Rolling Mill Company, Cleveland. O., has 
completed its new plant on Ivanhoe Road, and will imme- 
diately commence operations for the production of rolled 
aluminum sheets in various sizes, as well as refined alumi- 
num. The initial plant comprises a main building, about 
90x350 feet, and is provided with one furnace with capacity 
of 8,0CO pounds, and six stands of rolls. The present plant 
will have a capacity of over 250,000 pounds of material a 
month, and has been designed to allow for the construc- 
tion of additions for increased capacity as required. 

The Thomas Iron Company, Wharton, N. J., is making 
extensive improvements in its local properties, including the 
construction of a new concentrating mill for increased pro- 
duction. At its blast furnaces at Hokendauqua, Pa., it is 
planned to install considerable new equipment during the 
coming months; this work will include a new casting ma- 
chine for pig iron production, a new boiler plant, water 
treating plant, and other work. The present plant has a 
furnace capacity of over 20.000 tons a month. During the 
past year numerous improvements have been made and 
equipment installed to bring the works up to the highest 
point of efficiency. 


The American Sheet & Tinplate Co., Pittsburgh, Pa., is 
now making improvements and extensions at a number of 
its plants. At Gary, Ind., 24 additional tin mills are now in 
course of erection, and will be supplemented by a number 
of auxiliary structures for works operation. At the Chester 
works one new plate mill is now being constructed, while 
a like condition prevails in regard to the Cambridge works. 
which is also building one new tin plate mill. These latter 
plants will be completed at the earliest possible time. 
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INDUSTRIAL RELATIONS 


INDUSTRIAL USE AND LIMITATIONS OF RESPI- 
RATORS, GAS MASKS, AND OXYGEN 
BREATHING APPARATUS. 


During the last year the Bureau of Mines, Department of 
Interior, has received many inquiries regarding the use of 
army gas masks jn the industries for protection against 
poisonous and irritating gaseg. These inquiries show a 
general belief on the part of the public that this type of 
mask will protect the wearer under all conditions against 
any gas whatsoever, even in absolutely irrespirable air to the 
exclusion of the more cumbersome mine rescue breathing 
apparatus. This crroneous belief will no doubt be further 
confirmed by millions of discharged soldiers who have been 
trained in the use of the gas mask and have been taught that 
it gives them absolute protection against all gases used in 
warfare or likely to be used. These men will not realize that 
out in the open air of the battlefield, the percentage of gas 
in the air can never be anywhere near as large as may occur 
in the confined spaces of a factory operation. A mask may 
afford complete protection under outdoor conditions and 
break down at once when used indoors where a gas con- 
tainer has burst and filled the room with a greater concen- 
tration of gas. It must also be remembered that the ab- 
sorbents in the army respirator, which filter out the poison- 
ous gas, are especially designed for the gases used in war- 
fare, and as a matter of fact do not protect against the more 
common industrial gases as, for example, illuminating, 
natural, producer, and blast furnace gas. 

The army gas mask never should be used in mines, hbe- 
cause of the uncertainty there is of the kinds and amounts 
of gases in the atmosphere and liability of insufficient oxygen 
to support life. 

In view of these limitations of the Army gas mask, which, 
if not realized, will lead to serious accidents and fatalities, 
the Bureau of Mines is issuing. this brief statement of the 
industrial use and limitations of the several dust BE Sp aCOnse 
gas masks, and oxygen breathing apparatus. 


Army Gas Mask. 

The Army gas mask consists of a face piece of rubber 
and cloth fabric, containing eye pieces and connected by 
means of a flexible rubber tube to a canister containing 
charcoal and soda-lime for filtering out the poisonous gas 
from the inhaled air. The canister is supported in a knap- 
sack slung from the neck. 

The Army gas mask is by no means the unusual pro- 
tective appliance tat it is popularly believed. It does not 
afford universal protection against all gases, nor can it ever 
be used safely in low oxygen atmospheres. It furnishes no 
oxygen to the wearer and can only remove comparatively 
small percentages of poisonous gas from inbkaled air, usually 
less than 1 or 2 per cent. Higher percentages will imme- 
diately penetrate the canister and “gas” the wearer. The 
standard Army gas mask will furnish protection against 
percentages not exceeding 2 per cent of the following gases 
in air: Sulphur dioxide, hydrogen sulphide, chlorine, car- 
bon bisulphide, nitrogen peroxide, anoline vapor, benzyl 
bromide, benzyl chloride, chloracetone, chlorpicrin. hydrogen 
chloride, phosgene, suiphur chlorides, xylyl bromide, stannic 
chloride, titanium tetrachloride, and silicon tetrachloride. 

Tt will be seen from the above that the field of usefulness 


Google 


of the Army mask is confined to certain of the chemical 
industries, around smelters and*roasters where sulphur fumes 
are given off and in the industries using chlorine and bleach- 
ing powder. The Army canister also contains cotton filter 
pads which remove irritating and poisonous dusts, which in- 
creases its usefulness around smelters where sulphur and 
arsenic fumes must be removed. 

The Army mask furnishes no. protection whatever 
against carbon monoxide. This is the poisonous constituent 
of blast furnace, producer and illuminating gases, and of 
mine gases after fires and explosions in coal mines. Carbon 


monoxide is also likely to be present in ordinary fire fighting 
conditions met by fire departments. Moreover, in all of 
these cases there is likely to be a deficiency of oxygen. 
Therefore, for adequate protection against these conditions 
the oxygen breathing apparatus must be used, and reliance 
on the Army mask may be fatal. 

The Bureau of Mines is working on a carbon monoxide 
mask and hopes to develop one that may be used in the 
future for low concentrations, of this gas, but such a mask 
is not now avanable. 

Ammonia is another gas that will penetrate the standard 
Army canister. However, a special chemical may be placed 
in oxygen. Such atmospheres are encountered in mine 
refrigerating plants. 


Ovygen Breathing Apparatus. 


The self-contained oxygen breathing apparatus can never 
be displaced by the gas mask for use in atmospheres deficient 
in oxygen. Such atmospheres are encountered jn mine 
rescue work. in gas mains, blast furnace stoves, gasoline 
tanks, etc. Aside from the lack of oxygen, carbon monoxide 


is also present, for protection against which the Army mask 


is useless. 

The oxygen breathing apparatus must also be used in- 
stead of the Army gas mask wherever there are large quanti- 
tics of irrespirable or poisonous gases, as for example, in 
entering a gasoline tank containing some residual liquid, ar 
similar tanks, towers. and other closed spaces. The concen- 
tration of vapors produced by volatile liquids in closed con- 
taincrs is too ltigh to be entirely removed by gas mask 
absorbents. The only recourse in such cases is a self-con- 
tained appliance in which the wear does not breathe any 
of the irrespirable atmosphere. 


Importance of Expert Advice on Protective Breathing 
Appliances. 


Owing to the many factors entering into the use of pro- 
tective respiratory appliances, the importance of competent 
advice on the selection and use of such appliances cannot be 
over estimated. The fact that the Army and Navy used gas 
masks Fas been widely disseminated and its significance is 
likely to be misunderstood, especially by men who have 
kad some training in their use. It also should be made 
known that both the Army and Navy used the oxygen 
breathing apparatus in its appropriate place. 

In connect‘on with the Bureau of Mines’ work of safe- 
guarding the health of miners and workmen in the metal- 
lurgical industries, a general investigation of respirators, 
gas masks, and breathing appliances is being undertaken at 
the Pittsburgh Experiment Station of the Bureau. This 
research will be conducted by experienced chemists and 
engineers who had charge of gas mask research in the 
bureaws war gas investirations and subsequently in the 
Research Division of the Chemical Warfare Service, U. S. A 

The industrial respirator investigation will include: 

1. Advice on the suttabilitvy of the standard army gas 
mask for use in various industrial gases. 

2. Approval of industrial gas masks and respirators when 
properly submitted to the bureau by the manufacturer in 
accordance with a schedule to be announced later. 

3. Instruction of workmen at plants in the use of masks 
and respirators in a manner similar to that now being given 
by the bureau in the use of oxygen breathing apparatus. 
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PRODUCTION OF FUEL BRIQUETS IN 1018 


The production of tuel briquets in the United States in 1918 
was 477,235 net tons, valued at $3.212.793, an increase, compared 
with 1917, of 70,379 tons, or 17 per cent, in quantity, and of 
$978,905, or 44 per cent, in value. The production in 1918, which 
represented the results of the third successive year of ma- 
terial progress in the industry, was the highest vet recorded. It 
was more than double that in 1915. 

In the Eastern States production increased 59 per cent, m 
the Central States 37 per cent, but in the Pacific Coast States it 
decreased 36 per cent. 

The number of plants in operation in 1918 was one less 
than in 1917. Three of the plants that were operated in 1917 
were idle in 1918—those of the Denver Coal By-Products Coim- 
pany (formerly the American Coal Reduction & By-Products 
Co.), in Colorado; the Johnson Fuel Company, in North Dakota, 
and the American Briquet Company, in Pennsylvania. Two new 
companies, at Trenton, N. J., began operations in 1918, the Fuel 
Briquet Company, and the Trent Brick Company. The Belgian 
Coal Briquette Company, of New York City, and the Anthracite 
Kriquet Company, of Sunbury, Pa.. expect to begin operations 
in 1919. 

Of the 12 plants in operation in 1918, six used anthracite as 
a raw material. 


PRACTICAL POINTERS ON HEATING FURNACES. 
(Continued from Page 155) 


appear the temperature is then brought up to a wash heat or 
welding heat, whereby the cracks can be readily closed. It 1s 
preterable, from the manufacturer’s standpoint to use a furnace 
in Which a wash heat can always be procured. With certain stock 
ot alloy steels, such as billets and slabs that can be rolled, a 
continuous furnace would be ideal, as the charging end of this 
type of furnace is usually around 700 to 800 degrees F., but the 
wrdinary continuous furnace cannot be used cn account of not 
being able to procure a wash heat and at the same time prevent 
the stock from coming in contact, which would naturally result 
in it freezing or welding together. In designing a heating fur- 
nace for heavy work—for instance, a furnace used by such con- 
cerns as the Erie Forge Company, where it is common practice 
to heat ingots up to 62 inches in diameter—the design must be 
such that the stock, which is often of considerable length, can 
be heated in sections. This requires a furnace of considerable 
height so that the flame or gases can pass below the stock 
as well as above it. The time required to heat material of this 
~ize is figured out in our office in the following manner and based 
upon our actual practice. An ingot 62 inches in diameter. having 
« radius of 31 inches. requires the furnace temperature to be 
inaintained at around 2,000 degrees F. This temperature will 
sermeate to a depth of % inch in five minutes, and 31 inches 
being equivalent to 248/8, this multiplied by 5 would give 1,240 
imninutes—or 20 hours and 40 minutes. I find that with a stoker- 
nred turnace, the fuel consumption for this class of work runs 
between 700 and 750 pounds of coal per ton of product. This 
-rule holds good for all heavy stock. In order that the ingot may 
te heated in sections, a large opening is provided on each side 
of the furnace. The ingot is set up on a pedestal support on the 
outside of the furnace. If the end is to be heated, a cast-steel 
block is placed on the hearth for end support. Doors are not 
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used on this type ot turnace; but atter the ingot has been 
charged, the openings of the furnace are closed up with brick 
and sealed. For work of this nature a 12 to 18-inch space ts 
allowed between the ingot and the hearth, and a 10 to 12-inch 
space between the top ot the ingot and the crown. If the ingot is 
of smaller diameter than the maximum size for which the fur- 
nace 1s designed, the extra space is always lett at the bottom in 
stead of at the top. There are no spectal features connected 
with the design of this type of furnace, excepting that the com 
bustion area must be suthcient to heat readily the maximum 
sized stock. A waste-heat boiler is usually built) in) connection 
with this type of furnace, and provision made to by-pass the 
boiler, so the furnace can be operated independently when desired 

“There is a type of heating furnace used tor forging and press 
work, which was designed for 16 by 16-inch ingots. Instead ot 
this furnace being charged or drawn until it wes either tull ot 
empty it was desired to keep the hearth tull at all times—that 1s. 
immediately after a hot ingot is withdrawn, a cold one ts 
charged to take its place, thereby utilizing the hearth area con 
tinuously; precautions being taken to prevent a cold ingot at 
fecting a hot one. A common hearth turnace was used, with a 
continuous bridge wall at the rear and one common combustion 
chamber beyond the bridge wall. The front of the hearth 1s 
provided with three or tour doors and a partition wall run 
straight through the hearth of the furnace from the center o1 
each door-jamb to the bridge wall and up to within a tew inches 
of the skew-back line; thus dividing the hearth into compart 
ments, with one common crown over all three or four compart 
ments. These dividing walls prevent a cold ingot trom having 
any effect on a hot one which is ready to draw. 


INVESTIGATION OF GASES OCCLUDED IN STEEL. 
(Continued from Page 157) 


with the sound steel. It is also evident that a mechanical opera 
tion such as rolling squeezes out a very considerable portion ot! 
the gas, which in the present case amount to about one-hal! 

The thermal critical points of these steels occur at the tol 
lowing temperatures: 


Ac: Acs Acs Ar Ar: Ary 


deg. deg. deg. deg. deg. deg. 
Sound steel and steel with blow- 


ING US: wi ta, peaeiswes wets hn aon a Ys 746 693 
Soft steel ingot and bar........ 722 758 &67 O82 760 Mo 


With the hard steels hydrogen reaches a maximum rate o! 
evolution at 600 degrees, and below this temperature constitutes 
the greater part of the yas given off. Carbon monoxide its slowly 
evolved from the beginning of the experiment and reaches its 
maximum rate of evolution at O88 deyrees, a temperature which 
avrees fairly well with that of the Ar point. 

With the soft steel hydrogen again torms the greater portion 
of the gas collected at temperatures up to 660 deyrees and pre 
sents a maximum rate of evolution at 609 degrees. It. however. 
differs from the hard steel in that it has a further maximum 
at 786 degrees, the temperature at which the carbon monoxide 
also reaches its maximum rate of evolution. This latter tem 
perature is approximately midway between the Az and A, points 

Whether these gases are the ones evolved from the steel o1 
are formed by interaction between those actually evolved in a 
problem that still demands solution. 
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W. W. Butler has been elected president of the Canadian 
Car & Foundry Co., Montreal, Quebec, Can. Mr. Butler was 
formerly connected with the American Car & Foundry Co., 
and was vice president of the American Steel Foundries. He 
is also president of the W. W. Butler Company, Ltd., and 
director of the Page Hersey Iron, Tube & Lead Co. 

Y ¥ 

C. W. Simonds has resigned as superintendent of the 

wheel plant of the Cambria Steel Company, Johnstown, Pa. 
Vv 

H. R. Shick has been appointed blast furnace superin- 
tendent of the Cambria Steel Company, Johnstown, Pa. Mr. 
Shick was formerly blast furnace superintendent of the 
Pittsburgh Steel Company at Monessen, Pa. 

¥' Xx 

Lieut. J. H. Schuler, formerly connected with the pow- 
dered coal department of the Fuller-Lehigh Company, and 
for the past year in the Ordnance Department of the United 
States Army, has been released from service. Mr. Schuler 
has been actively engaged in metallurgical work in the 
steel industry and has had considerable experience particu- 
larly in heavy forging work and with fuel problems. 

Vv 

Warren Worthington, formerly general superintendent of 
the Donner Steel Company at Buffalo, is now a special 
engineer in charge of steel mill construction with the Ameri- 
can Steel Export Company, New York. 

Vv 

D. D. Peden, in the absence of E. A. Peden, who is in 
France, is directing the Peden Iron & Steel Co., Houston, 
Tex. ° 

Vv 

J. V. Wiesman has been appointed assistant general 

superintendent of the Kokomo Steel & Wire Co. 
1 aes 

Peter M. Lorenz is now district sales manager for the 

Indiana Steel Company, Chicago. 
Vv 

George Everton Dix, is now associated with the Con- 
solidated Steel Products Corporation at New York. Mr. Dix 
has been connected with the steel industry for a number of 
years, having been associated with the Carnegie Steel Com- 
pany, the Central Steel Company and the Midvale Steel 
Company. 

Vie ¥ 

Mark Workman, president of the Dominion Iron and Steel 
Corporation, Sidney, N. S., has sailed for Europe concerning 
reconstruction plans. 
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John G. Rumney has been re-elected president of the 
Detroit Steel Products Company, of Detroit. 
Vy ov 
A. J. McDonald has been appointed sales manager of the 
Lebanon Steel Foundry, Lebanon, Pa. Mr. McDonald was 
formerly associated with the Marlin-Rockwell Company. 
yo ¥ 
W. W. Wallace has been appointed steam and hydraulic 
engineer with the Pittsburgh Crucible Steel Company, Mid- 
land, Pa. He was formerly associated with the Hussey- 
Binns Steel Company. 
Vv 
F. A. Sindeband of Robert Grant, Woolworth Building, 
New York, has sailed for Shanghai where he will establish 
a Far Eastern office. 
Vv 
J. H. Fitch, Jr., is now assistant general sales manager of 
the Liberty Steel Company, Warren, Ohio. 
Vv 
Lewis D. McClaren, recently released from the United 
States Navy Department where he was metallurgist and chief 
of steel production and inspection has become associated 
with the Chicago office of Rogers, Brown & Co. Mr. Mc- 
Claren was connected with the Illinois Steel Company for 
a number of years. 
Vv 
W. H. Cameron, general manager of the National Safety 
Council, since the beginning of this organization, has re- 
signed to accept the position of manager of the Industrial 
Relations Division of the Eastman Kodak Company. No 
small share of the remarkable growth of the National Safety 
Council is due to the energetic efforts of Mr. Cameron. 
Vv 
J. H. Van Campen is now steel plant engineer for the 
Timken Roller Bearing Company, Canton, O. Mr. Van 
Campen was formerly associated with the Bethlehem Steel 
Company and the Weirton Steel Company. 
Vv 
John C. Wallace, Jr., for a number of years connected 
with the iron and steel industries on the Pacific coast in the 
position of purchasing agent for the Pacific Coast Steel Com- 
pany, has resigned. He will conduct a sales business in iron 
and steel production in Pittsburgh. 
Vie 
W. H. Eshleman is now plate mill superintendent of the 
Brier Hill Steel Company, Youngstown, O. Mr. Eshleman 
was formerly in charge of the plate mill of the Sharon Steel 
Hoop Compary. 
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K. E. Humbert of the firm of Perin & Marshall, New 
York, has just returned from India where he has been con- 
nected with some improvement work of the Tata Iron & 
Steel Co. C. E. Perin and M. A. Marshall are in Sakchi., 
India, at the present time. 

Vv 

FE. W. Patterson, superintendent Warner Iron Company 
furnaces at Cumberland Furnace, Tenn.. has resigned to 
accept the position as general manager of the Gooch Coal 
Mining Company at Davidson, Tenn. T. T. Kendrick, assist- 
ant superintendent of the Central Iron & Coal Co., Holt. 
Ala., will be the superintendent of the Warner Iron Company, 
succeeding Mr. Patterson. 

Vv 

Lester E. Armstrog has accepted a position as advisory 
engineer with the Powdered Coal Engineering & Equipment 
Co. of Chicago. Prior to his service in the air branch of 
the Army. Mr. Armstrong was associated with Babcock & 
Wilcox 

Vv 

Frank E. McIntyre is now vice president and general man- 
ager of the new Hercules Steel Casting Company, an elec- 
tric steel foundry in Milwaukee. Mr. McIntyre’ was 
formerly associated with the National Steel Foundries. Mil- 
waukee. e 

Vv 

John F. Nealis, who recently received his discharge from 
the aero observers branch of the service, is now associated 
with the Powdered Coal Engineering & Equipment Co., of 
Chicago, as advisory engineer. Mr. Nealis formerly had 
charge of research work for the United States Steel Cor- 
poration. 

Vv 

A. A. Serva, formerly connected with the General Elec- 
tric Company’s plant at Fort Wayne, Ind., has taken an 
official position with E. A. Langenbach, president and general 
manager of the Berger Manufacturing Company. 

Vv 

F. H. Lewis, formerly connected with the Midvale Steel 
and Ordnance Company, has accepted a position as manager 
of the order and shipping department of the Jones & Laugh- 
lin Steel Company, Pittsburgh. 

Viv 

Alexander D. Darragh, formerly connected with the Car- 
negie Steel Company, and during the past year and a half, in 
the quartermasters department as a first lieutenant, has be- 
come connected with a structural and bar division of the 
Consolidated Steel Corporation 
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Freyn, Brassert & Co., Engineers, Peoples Gas Building. 
Chicago, announce the appointment of Wyman Eaton, as 
chief engineer, taking effect February 15, 1919. Mr. Eaton 
was formerly connected with the engineering offices ot 
Julian Kennedy, Youngstown Sheet & Tube Co.. William 
Tod Company, Corrigan McKinney Company, and has re. 
cently resigned his position of engineer in charge of the. 
rolling mill work of the mote Machine Company to take 
up his new duties. 

Vv ; 

S. P. Adams is in charge of the new Chicago office of the 

Ashland Fire Brick Company, Ashland, Ky. 
Vv 

At the annual meeting of the stockholders of the Well- 
man-Seaver-Morgan Company at the general offices of the 
company in Cleveland on February 18, the retiring board of 
directors was re-elected. The board consists of Edwin S. 
Church, F. E. Borton, W. H. Cowell, Rs “ Richards; S.. F: 
Wellman, E. H. Whitlock of Cleveland, . Pitkin, Francis 
Seiberling, and F. A. Seiberling of cee At the annual 
meeting of the board of directors called immediately after 
the meeting of the stockholders, the following officers were 
elected: Edwin S. Church, president and general manager: 
S. H. Pitkin, vice president; George W. Burrell, second vice 
president; W. H. Cowell, secretary and treasurer. 

G. W. Burrell, who was elected second vice president, ha- 


“been in the continuous employ of the Wellman-Seaver-Mor- 


gan Company for 21 years. He will have entire charge of 
the company’s works both at Cleveland and Akron. He was 
born in 1871 and attended the Cleveland public schools. 
Leaving school at the age of 14, he learned the machinists’ 
trade and worked in machine shops for five years, during 
which time he studied nights in preparation for college. 
entering the Ohio State University in 1891, where he took 
the three years’ course in mechanical engineering. He entered 
the employ of the Wellman-Seaver-Morgan Company in 
1898 and has held the following positions: Draftsman, 3 
years; inspector, 6 months; chief inspector, 6 months; assist- 
ant purchasing agent, 6 months; assistant secretary, 6 
months; assistant works manager, 14 years; manager of 
works since May, 1917. Elected second vice president by 
board of directors on February 18, 1919. 
Vv 

James Williams has been appointed assistant superin- 
tendent of the central furnaces of the American Steel & Wire 
Co., at Cleveland. Mr. Williams, who was formerly general 
foreman, succeeds C. S. Forkum, who is now superintendent 
of the Donora furnaces. 
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NEW AUTOMATIC UNDERFEED STOKER. 


The Under-Feed Stoker Company of America has 
developed and brought out some distinctive features in their 
Jones automatic cleaning underfeed stoker. This stoker, 
designed to be self-cleaning and for high duty, embraces 
features making it efficient, flexible and economical The 
coal hopper is located directly in front of the stoker. Coal 
is fed into this hopper either by hand or by gravity from 
the storage bins. A steam cylinder is mounted immediately 
below the hopper and in front of each retort, and a ram is 
connected to the piston of this cylinder. When steam is 
admitted into the cylinder through the automatic control 
valves, this ram is drawn outward and a charge of coal 
falls into the ram case. The automatic control valve 
reverses the stroke and the charge is forced into the retort 
or coal magazine. A rod is connected to the ram and 
travels through the front end of the retort below the ram 
with each operation of the steam piston. On this rod inside 


Stoker showing hopper, pusher rod, steam cylinder, ram, 
blast gate, tuyeres, retort, dead plate and dump plate in 
position. 


the retort are bolted two pusher blocks so that the coal is 
carried upward and rearward with each stroke of the ram. 

No moving part is exposed to the fire and the only 
movement is the straight quick thrust of the ram and pusher 
blocks buried deep under green coal, a condition that in- 
sures continuous operation and removes the liability of shut- 
down. The upward and rearward travel of the coal caused 
by the positive thrust of the ram, insures a continuous 
breaking-up and automatic slicing of the fire as well as 
thorough mixing of air and gases. 

The intermittent movement of the ram and pusher blocks 
previously explained, carries the whole fuel bed slowly to- 
ward the rear. Before the fuel bed reaches the dump plate 
it the rear, the coal is entirely burned and there is nothing 
left but dead ash. This gradual movement of the fuel bed 
keeps the fire clean of all ash and refuse. Dropping the 
balanced dump plate drops the ashes into the sealed ash 
pit below. This operation is necessary only at occasional 
intervals and is simple and easy to perform. 
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Particular emphasis should be placed on the fact that 
the gradual movement of the fuel bed toward the dump 
plate is not a gravity movement. The slope of the retorts is 
not sufficient to cause the ash and refuse to slide or roll 
toward the dump plate It is impossible for the coal to 
avalanche. 


Prevention of Clinker. 
The intermittent breaking-up and rearward movement of 


Method of operation and important parts of Jones “A-C” 
stoker with dump plate dropped. 


the fuel bed caused by the quick, positive action of the 
steam ram and pusher blocks prevent the formation of large 
clinkers. This is done very successfully as shown by actual 
test where &5 per cent of the total refuse passed through a 
2-inch sieve and 94 per cent through a 4-inch sieve. An 
analysis of the ash shows a negligible amount of com- 
bustible. 


Due to their design, the side tuyeres prevent the forma- 
tion of clinker on the side walls, by keeping the bed of fuel 
away from the walls for a considerable height above the 


top of the retort. Also, due to the air circulation, no 


clinkers adhere to these tuyeres. There are no clinker forma- 
tions on the bridge wall because the fuel is practically all 
consumed by the time it reaches the dump plate. 


The steam pressure itself automatically controls the air 
supplied to the fire through the tuyeres and also the coal 
supplied to the retorts. Should the steam pressure drop 
slightly, both the air pressure and coal supply are in- 
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creased. If the steam pressure goes up, the air pressure 
and coal supply are decreased in proportion. 

The controling valve is an important and distinctive 
feature of all Jones underfeed stokers. It is installed on the 
steam line to the stoker cylinder and has eight rates of 
operation. This permits of any desired speed of coal feed 
for the battery of stokers. Moreover, any retort of the bat- 
tery may be operated at a different rate from any other 
retort—a highly valuable feature since it gives absolute con- 
trol- of the fire. 

The length of stroke of the pusher blocks may be ad- 
justed to meet any fuel condition encountered by the ad- 
justment of a pin on the connecting bars below the ram 
outside the furnace. The pusher blocks may also be set at 
different points on the pusher rod. These adjustments per- 
mit any desired rate of speed and thickness of fuel bed. 

Fires are easily banked, and held any length of time, by 
feeding in a supply of coal with the ram and shutting off 
the air and steam supply to the stoker. 


COMPACT MULTI-SPEED MASTER CONTROLLER. 


A new multi-speed full reverse master controller that is 
smaller than previous designs and which is especially 
adapted for use in connection with steel mill and crane con- 
trollers, is shown in the accompanying illustration. It will 
be found especially useful in installations where the oper- 


ator’s attention should not be diverted from the work or 


machine and where space is limited. An internal gear drive. 
which is entirely closed but which is readily accessible by 
the removal of four screws 
shown in. the lower por- 
tion of the operating han- 
dle, eliminates the liabil- 
ity of accident to opera- 
tors through the catching 
of fingers or clothing in 
the bevel gears usually 
employed in straight line 
drive controllers. This 
master may be mounted 
horizontally or vertically, 
the former permitting 
straight line movement of the handle and the latter, a 
radial movement. A centering latch operated by a button 
in the handle indicates to the touch the “off” position of 
the master, while a strong notching spring is used to indi- 
cate the five positions in either direction. A maximum of 12 
fingers may be mounted on the fingerboard, using six in one 
direction of rotation and six in the other. The new con- 
troller, although very small and compact, is so designed 
that by the removal of two bolts the entire fingerboard may 
be taken from the frame, while the removal of three bolts 
allows the entire shaft and contact fingers to be withdrawn. 
[nspection, renewals, and repairs, are therefore easily 
effected. The construction of the fingerboard and drum fol- 
lows the C-H standard, in that the fingers and segments 
are clamped to square insulated steel shafts, and adjacent 
contact points are separated from each other by arc bar- 
riers. This master controller is a new development of the 
engineering department of the Cutler-Hammer Manufac- 
turing Company of Milwaukee. 


New compact full reverse multi- 
speed master controller. 
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VENTILATORS AND FIRE DOORS. 

The great demand in modern industrial building has 
tended toward introducing more safety features than hereto- 
fore. More attention is being given to welfare, which has 
resulted in increased ventilation efficiency. To meet this 
demand the Merchant & 
Evans Co., of Philadel- 
phia, has given special 
attention to fire doors and 
shutters. and to venti- 
lators. The Merchant & 
Evans Co. “Star” venti- 
lator was adopted as a 
war standard by the 
United States govern- 
ment, on account of its 
simplicity of construction 
Fig. 1—Merchant and Evans nd its efficiency. This 

Star Ventilator. ventilator ' was adopted 

after rigid tests had been 

made. A great many “Star” ventilators are in use on build- 

ings of every possible description or character of construc- 

tion throughout this country and Canada. This type of 
ventilator is shown in the accompanying illustration. 

The Merchant & Evans “Almetl” fire doors and fire shut- 
ters, acknowledged as much superior to tinclad wood core 
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Fig. 2—Modern type of fire door. 


fire doors and shutters, are not only fully approved and 
labeled by the Underwriters’ Laboratories of Chicago, and 
fully approved by the Factory Mutual Laboratories of Bos- 
ton, but are additionally endorsed, recommended or approved 
by 250 officials, directly interested in fire protection and pre- 
vention work and are likewise approved and used by the 
United States government, for use in such buildings as the 
Merchant Shipbuilding Corporation, Detroit Shipbuilding 
Company, Pusey & Jones Co., also the United States govern- 
ment arsenals, Panama Canal buildings, and air nitrate plants. 


A Merchant & Evans fire door is shown in Figure 2. In 
designing the doors proper provision is made for expansion 
and contraction without distorting the frame, and where ne- 
cessary on account of size the doors have intermediate braces. 
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The Heine Safety Boiler Company, St. 
Louis, Mo., has just completed the 
printing of the latest edition of their 
“Boiler Logic,” an 8f-page treatise on 
steam boilers. This treatise covers the 
ivilowing topics: 

1. Some Fundamental Considerations 
ot Boiler Design—(a) Furnace Design 
Requirements, Mixing, Time, Tempera- 
ture. (b) Heat Transmission from Fire 
by Radiation. (c) Heat Transmission 
by Convection. (d) Heat Transmission 
Through Tubes and to Water. 

2. Practical Baffing of Water Tube 
Boilers. (a) Flexibility of Design. (hb) 
Leakage and Cost of Repairs and Re- 
newals. (c) Active and Inactive Sur- 
face. (d) Ease of Cleaning Soot and 
Ash Deposits. 

3. Heine Boilers for Different Fuels— 
Hand Firing with Bituminous Coal; 
Hand Firing with Anthracite Coal; Chain 
Grate Stokers; Underfeed Stokers; Oil 
Fired; Firing and Services; Shavings 


and Refuse; Bagasse; Gas Fired; Waste. 


Heat Boilers: Dredge Boat Boilers. 
4. Overloads. 
5. The Boiler as a Pressure Vessel. 
6. Details of Construction, Heine 
Boilers. 


The Sterling Wheelbarrow Company, 
of Milwaukee, is preparing to more 
completely serve the requirements of 
their customers by a large addition to 
their plant. This new addition will con- 
tain as much floor space as their present 
plant now occupies. 


W. S. Quigley, president of the Quig- 
ley Furnace Specialties Company, Inc., 
sailed for Liverpool on the Baltic, Feb- 
ruary 15, for the purpose of further de- 
veloping European connections of his 
company. Mr. Quigley will spend sever- 
al weeks in England, France and Italy 
and visit the plants installing the Quig- 
ley system for preparing and burning 
pulverized coal and lignite. 

At the fourth annual meeting of the 
Society of Ohio Safety Engineers, held 
in Cleveland, O., J. M. Woltz, safety 
director the Youngstown Sheet & Tube 
Co., was re-elected chairman; A. C. Cook, 
claim agent Carnegie Steel Company at 
Youngstown, O., was re-elected vice 
chairman; E. R. Rose, secretary central 
safety committee Republic Iron & Steel 
Co., Youngstown, O., was re-elected 
secretary and treasurer, and Wallace 
Dunn, claim agent Republic Rubber Com- 
pany, Youngstown, O., was elected assist- 
ant secretary and treasurer. 


The Sterling Wheelbarrow Company 
of Milwaukee, announce the opening of 
a Boston office to handle their foundry 
line throughout the New England states. 
R. F. Jordon will have charge of this 
territory. 


The Crane Company of Chicago, II, 
has placed an order for Surface Com- 
bustion Company firing equipment for 
three 12-foot galvanizing kettles. When 
these are installed the Crane Company 
will have five 12-foot kettles fired by 
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Surface Combustion Company’s high 
pressure system. 

Epping-Carpenter Pump Company 
takes pleasure in announcing that Theo- 
dore R. Hermanson, formerly of the 
Harrison works of the Worthington Ma- 
chinery Corporation, has become asso- 
ciated with them as works manager. 


Freyn, Brassert & Co., Engineers, Peo- 
ples Gas Building, Chicago, has been 
awarded a contract for two Brassert gas 
washing and drying units for the blast 
furnaces of the Detroit Iron & Steel Co., 
Detroit, Mich. The total number of blast 
furnaces equipped with Brassert gas 
washing and drying units is 68. 
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Feed Pumps—The Coppus Engineer- 
ing & Equipment Co., Worcester, Mass., 
has issued a catalog covering the Type 
CCC Coppus centrifugal turbo boiler 
feed pump. The many advantages of the 
pump are clearly described in an in- 
teresting manner. 


Powdered Coal—The Quigley Furnace 
Specialties Company, 26 Cortlandt street, 
New York, has issued Bulletins No. 10, 
descriptive of the Quigley Air Ttansport 
System for Transporting and Burning 
Powdered Fuel. 

Wiring Devices — A new and very 
pleasing 64-page, 84x10 inch catalog en- 
titled “C-H Wiring Devices—Push But- 
ton Specialties,” is being distributed by 
the Cutler-Hammer Manufacturing Com- 
pany of Milwaukee. The appearance 
and contents indicate that much time and 
care were taken in the preparation of 
this book and that practically all of the 
wiring devices and push button special- 
ties made by this company are illus- 
trated, described and listed. The first 
16 pages are devoted to a general de- 
scription and listing of push sockets. 
These include the brass shell, porcelain 
and candle length types. all of which 
heve the well-known C-H push button 
mechanism which has the N. E. C. stand- 
ard rating of 660 watts. The next quar- 
ter of the catalog is devoted to switches 
comprising candelabra, canopy, pendant, 
door and door-bolt, surface, pull, tool- 
handle and appliance switches and also 
the C-H Feed Through Switches. 
Notably amongthe latter are the national- 
ly advertised C-H Seventy’ Fifty 
Switches, the applications of which with 
household and industrial appliances, are 
illustrated. 


The contractor dealer and large user 
of conduit fittings will find the center 
spread extremely useful. It is devoted 
to a complete table which lists the con- 
duit fittings made by 11 different manu- 
facturers, and gives the form and cata- 
log number of the various fittings that 
may be readily used for mounting C-H 
receptacles and sockets. Another sec- 
tion illustrates and lists the C-H ‘“Stand- 
ard” Interchangeable Plugs and Recep- 
tacles and the Rock-Off type of plugs 
and receptacles. A section at the end 
is devoted exclusively to the well-known 
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C-H Automobile Lighting Switches. 
These are shown singly and in gangs ot! 
two to four and arranged for mounting, 
either parallel or in tandem. Wiring 
diagrams are furnished to illustrate the 
use of these switches with the various 
methods of controlling automobile light- 
ing and ignition. The new line of Auto- 
mobile switches, known as the Junior 
line, is also shown in these pages. It 
has a somewhat different mechanism 
than that of the “standard” line, never- 
theless, it is sturdy and its construction 
is consistent with the high quality of 
other C-H devices. Among the other 
devices included, reference 1s made to 
remote control switches, vacuum cleaner 
control, etc., and to finish and other 
details. The book is well indexed and 
bound in striking orange buff colored 
cover. It is intended for distribution to 
jobbers, dealers, contractors, central sta- 
tions, architects, and others interested. 


The Ingersoll-Rand Company has re- 
cently issued a number of interesting 
booklets, which are listed below: Form 
No. 9120, 4-page, 6x9 catalog on Leyner 
Oil Furnace No. 3. Form No. 9010, 4- 
page, 6x9 inch bulletin on the “Sergeant” 
Ticket Cancelling Box. This ticket can- 
celling box is being used successfully by 
railroads, elevated railways, subway and 
trolley stations, toll bridges, ball 
grounds, race tracks, lecture halls. mov- 
ingy picture theaters, amusement parks 
and other places where great quantities 
of tickets must he disposed of without 
the possibility of their ever being placed 
in circulation again. Form No. 9123, 24- 
page, 6x9 catalog on “Imperial Tie 
Tamping Outfits.” Catalog is profusely 
illustrated, showing application of the 
tie tamping outfit on many of the im- 
portant railroads in the United States. 
Form No. 9026, 12-page catalog on “In- 
gersoll-Rand High Speed Piston Valve 
Steam Engine, Class ‘FP.’” This engine 
is of the horizontal center crank type. 
and the steam valve is of the most ap- 
proved design, permitting the use of the 
highest steam pressures and superheated 
steam. Catalog contains cross-sectional 
illustrations showing the machine detail. 
Form No. 9028, 18-page catalog on ‘In- 
gersoll-Rand Equipment for Sugar Fac- 
tory and Refinery Service.” Catalog is 
offered in both English and Spanish edi- 
tion. 
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Meeting of the Engineers Society of 
Western Pennsylvania, Tuesday, March 
18. Paper to be read by Maj. F. F. Me- 
Intosh, assistant chief metallurgist. 
technical staff United States Army, en- 
titled, “The Manufacture of Steel for 
Ordnance in England and France.” 


Pittsburgh Section A. I. E. E. Tuesday 
evening, March 11, 8 o’clock, Chamber 
of Commerce Building, Pittsburgh. J. A. 
Secde, of the engineering department. 
General Electric Company, Schenectady. 
N. Y., will present a paper on electric fur- 
naces. The paper will be illustrated with 
lantern. slides. 


Pittsburgh. March, 1919. 


- 
= a et : —— Ee © ee re. ete «.. Oe ee es ee 
* - * . 
. < - i. 


MORGAT 


CONTINUOUS ROLLING Millis 


STANDARD OF py THE Worto 


' THE MORGAN CONSTRUCTION CoO. 
HAS DESIGNED AND MANUFACTURED 
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